REMARKS 

Claims 1-18 will be pending upon entry of the present amendment. Claims 1-2, 
9-1 1, and 15 are being amended. Claims 16-18 are being newly presented. 

Claims 1-5 and 9-15 were rejected under 35 U.S.C. § 102 as being anticipated by 
U.S. Patent No. 6,232,642 to Yamazaki. Claims 6-8 were rejected under 35 U.S.C. § 103 as 
being unpatentable over Yamazaki in view of EP patent application 442,413 of Iwazaki. 

The claims are not anticipated by or rendered obvious in view of Yamazaki 
because Yamazaki is not prior art. Yamazaki is based on a U.S. patent application filed June 24, 
1998. The claimed invention was conceived and reduced to practice prior to June 24, 1998, as 
explained in more detail below. Accordingly, claims 1-18 are in condition for allowance. 

The present application claims priority from U.S. Patent Application 
No. 09/442,834, filed on November 18, 1999, issued as U.S. Patent No. 6,387,763, and European 
Patent Application No. 98830694.0, filed on November 19, 1998. Enclosed is an accurate 
English translation of the priority EP Application No. 98830694.0. As a result, the claim of 
priority to the EP Application No. 98830694.0 has been perfected. 

Also enclosed is a Rule 131 Declaration of one of the inventors, Federico Pio, 
stating that the inventors were in possession of the invention prior to June 24, 1998. The 
discussion in the declaration makes clear that the invention was conceived and reduced to 
practice well before June 24, 1998. The appendices attached to the Declaration are dated as early 
as December 1997, and fully support the inventor's statements in the Declaration. As a result, 
Yamazaki is not prior art and does not anticipate or render obvious any of the claims. 

The Commissioner is authorized to charge any additional fees due by way of this 
Amendment, or credit any overpayment, to our Deposit Account No. 19-1090. 
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All of the claims remaining in the application are now clearly allowable. 
Favorable consideration and a Notice of Allowance are earnestly solicited. 



Respectfully submitted, 
Federico Pio et al. 



SEED Intellectual Property Law Group pllc 




Robert Iannucci 
Registration No. 33,514 



RXLasl 

Enclosures: 

Postcard 

Rule 131 Declaration 
Appendices 1-4 

English Translation of EP Application No. 98830694.0 

701 Fifth Avenue, Suite 6300 
Seattle, Washington 98104-7092 
Phone: (206) 622-4900 
Fax: (206)682-6031 
417944J.DOC 
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ZZ33 Test Pattern Description 



Release 2 



Authorized by: L.Baldi 



Parti) 



Non Volatile Memory Process Development 



SGS-THOMSON Microelectronics 



CONFIDENTIAL 



This document is an updated description of the test structures present on the ZZ33 Test 
Pattern. A partial modification of this mask set has been performed. The following mask levels 
have been revised: 





Release 


mask 105 (active area) 


B 


masK zo j (capa implant) 


B 


masK ui j (^iN-weiij 


B 


iiidSK kjjj ^no-iuDj 


B 


mask 355 (LVS n-ch) 


B 


mask 375 (LVS p-ch) 


B 


mask 385 (LV p-ch Nat) 


B 


mask 455 (HV oxide) 


B 


mask 405 (tunnel oxide) 


C 


mask 556 (Polyl) 


B 


mask 505 (Poly2) 


B 


mask 605 (n+ S&D) 


B 


mask 655 ( p+ S&D) 


B 


mask 705 (contacts) 


B 


mask 800 (Metal 1) 


C 



The data base corresponding to this partial mask set modification has been loaded in the area: 
opustrd/TP-PROC/ zz33a_r3 (the top cell is named ZZ33ATOP; ZZ33A is startfilel and 
ZZ33ST startfile2). 



ZZ33 is a Test Pattern devoted to the electrical characterization of the devices in 
CMOSF6X technology; it contains the following structures (see fig.l): 

• TEGs for transistor characterization NZ_ZZ33_TRANS 

• TEGs for field transistor characterization ESSAI 1 

• TEGs for diode and capacitor characterization ZZ33DAZZ 1 2 

• TEGs for oxide monitor and characterization TEGOX 

• NZJ3XZZ19UPDOWN 

• TEGs for EEPROM SP cell characterization NZ_ZZ33JSPTEGSTD 

• NZ_ZZ33^SPM 

• TEGs for EEPROM DP cell characterization DLG_VJ_F6XDPCELL 

• TEGs for Zener diode characterization RB_ZENER 

• spreading resistance test structures RBJSR 

• TEGS for ESD characterization ESD_ZZ33_TOP 

The following modules will be described in the next pages: 
NZ_ZZ33_TRANS 
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- TEG1, 2: P-ch LV nat and LVS transistors page 8, 9 

- TEG3, 4: P-ch HV Full Drex nat and LVS transistors page 10,1 1 

- TEG5, 9: N-ch HV nat and LVS transistors page 1 2, 1 6 

- TEG6, 10: N-ch HV no-tub nat and LVS transistors page 13,17 

- TEG7, 11: N-ch HV Full Drex nat and LVS transistors page 14, 18 

- TEG8, 12: N-ch HV no-tub Full Drex nat and LVS transistors page 1 5, 19 

- TEG13, 14, 16: N-ch LV nat and LVS transistors page 20, 2 1 , 23 

- TEG15: N-ch LV no-tub nat and LVS transistors page 22 

- TEG17, 18: N-ch HV Drex nat and LVS transistors page 24, 25 

- TEG19, 20: N-ch HV no-tub Drex nat and LVS transistors page 26, 27 

- TEG21, 22, 23: P-ch HV Full Drex nat and LVS transistors page 28, 29, 20 

- TEG24: P-ch HV Drex nat and LVS transistors page 3 1 

RB.ZENER 

- TEGs for Zener diodes page 22, 33 
RB_SR 

- Spreading Resistance structures page 34, 35 
NZ_ZZ33_SPTEGSTD 

- TEG SP01 : 28um 2 Single Poly Cells page 36 

- TEG SP02: 28um 2 Single Poly Equivalent Transistor page 37 

- TEG SP03: 28um 2 Single Poly Cells without select pag e 40 

- TEG SP05: 28^ 2 Single Poly Cells with different tunnel area page 38 

- TEG SP06: 28um 2 Single Poly Cells: Sensing and Select transistors page 39 

- TEG SP1 1 : 28um 2 Single Poly Cells: Select Transistor in dummy array page 4 1 

- TEG SP13: HV and LV LVS transistors with different contact-gate distance d page 49 

NZ_ZZ33_SPM 

- TEG SP07: Matrix of 28um 2 Single Poly Cells page 42 

- TEG SP08: Matrix of 22um 2 Single Poly Cells page 43 

- TEG SP09: Matrix of 19um 2 Single Poly Cells page 44 

- TEG SP14: ROM Matrix page 45 

- TEG SP10: Matrix of 20um 2 Single Poly Cells page 46 

- TEG SP04: Cast of 28um 2 , 22um 2 , 20um 2 , 19um 2 Single Poly Cells page 47 

- TEG SP12: Cast Equivalent Transistors of 28um 2 , 22^im 2 , 20um 2 , 19um 2 Single Poly Cells 

page 48 

DLG_VJ_F6XDPCELL 

- DLGCELL1: F6DP cell, F6X smallest cell, F6X cell pa ge 50 

- DLGCELL2: F6X standard cell (32% shrink) page 5 1 

- DLGCELTEQ2: Equivalent Transistor of the cells in the teg DLGCELL2 page 52 

- DLGCELL3: Dimension variations of F6X standard cell page 53 

- DLGCELTEQ3: Equivalent Transistor of the cells in the teg DLGCELL3 page 54 

- DLGCELL4: Small F6X cell page 55 

- DLGCELLTEQ4: Equivalent Transistor of the cells in the teg DLGCELL4 page 56 

- DLGCELL5: Advanced F6X cell (36% shrink) page 57 

- DLGCELLTEQ5: Equivalent Transistor of the cells in the teg DLGCELL5 page 58 

- DLGCELL6: F6X Byte and Small F6X Byte " page 59 
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- DLGGELL7: Advanced F6X Byte and Advanced F6X Bytone page 60 

- DLGCELL8: Bytone and Small F6X Bytone page 6 1 

- DLGCELL9: F6X Cast (512K), Advanced F6X Cast (512K), Small F6X Cast (512K) and 
noDPCC F6X Cast (5 12K) page 62 

- DLGCELL10: Advanced F6X cell (36% shrink) with capa implant on the source line 

page 63 

- DLGCELLTEQ10: Equivalent Transistor of the cells in the teg DLGCELL10 page 64 

- DLGCELL11: Advanced F6X cell (36% shrink): dimension variations page 65 

- DLGCELLTEQ 1 1 : Equivalent Transistor of the cells in the teg DLGCELL1 1 page 66 

- DLGCELL12: F6X Miscellanea " page 67 

- DLGCELL13: No self-aligned F6X Cell page 68 

- DLGSELECT: Select Transistors in dummy array page 69 



The description of module ESD_ZZ33_TOP is in the LC. 138. 1047.97 by P.Colombo. 
The description of modules TEGOX and NZJ3XZZ19UPDOWN are in the LC. by C. 
Clementi . 

The description of the module ZZ33DAZZ12 is in the ZZ12 T.P. description (P.Ghezzi, 
A.Grqssi, I.C.115.1047.96), at pages C44-C52. 



The following TEGs have been modified: 

1) Transistors 

- TEG2 for p-ch LV nat and LVS transistors with minimum width W=0.45|im 

- TEG9 for n-ch HV nat full drex transistors with minimum width W=0.45|im and varying 
contact to gate distance 

- TEG10 for n-ch HV nat no-tub full drex transistors with minimum width W=0.45|im and 
varying contact to gate distance 

- TEG16 for n-ch LV nat and LVS transistors with minimum width W=0.45|im 

- TEG21 for p-ch HV nat and LVS full drex transistors with p+ ring around contacts (p+ 
enclosure of contacts = 0.0) 

- TEG22 for p-ch HV nat and LVS full drex transistors with p+ ring around contacts and 
varying p+ ring dimensions (typical: p+ to gate distanced. 0|nm, active area enclosure of p+ 
=0.6(im, p+ enclosure of contacts= 0.0) 

- TEG23 for p-ch HV nat and LVS full drex transistors with minimum width W=0.45]Llm. 

2) Zener 

- TEG ZENER: for structures corresponding to pads 1-9, the poly has been aligned to capa 
implant 

- TEG ZENER2: for structures corresponding to pads 1-13, the poly has been aligned to 
capa implant 

3) Single Poly Cells 



Non Volatile Memory Process Development 4 



SGS-THOMSON Microelectronics 



CONFIDENTIAL 



- The layout has been modified to obtain the p-well implant, the "natural" layer, the HV oxide 
on the sensing transistor of the cell (previously the cells were realized in no-tub LVS regions 
and sensing transistor was LV). 

- TEGs SP05, SP08, SP09: some byte switch transistor is a "no-tub" one 

4) ROM matrix 

- TEG SP14: the drain extension layer has been drawn to half gate (formerly it was aligned to 
source line including all gate 

5) Double Poly Cells 

- The layout of the Double Poly cells has been modified, according to the results from lots out 
processed with the existing masks set. The cell is realized in the p-well (no-tub layer has been 
eliminated from the array); it is natural (no N-ch LVS implants) and HV. The tunnel window is 
a stripe (the mask extends both on field oxide and on active between select transistor and 
floating gate transistor). The active "T" shape has been modified so that Select Transistor 
width is larger than memory transistor width. Poly 1 is not crossing source line. 

Several geometrical variations have been included and the CASTs have also been accordingly 
modified. 
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The 


' merging 


flow is cmosf6xtp_FULL.kaz (April, 14 th . 1998^ 


MASK 


Field 


Mask Namp 


Merging Program 


O.Wside 


015 


D 


N-well 


i 
1 




055 


c 


No-tub 


\\L AJNLJ 5) UV +0.6] OR 1 




105 


c 


Active Area 


z 


0.25 


255 


c 


P-iso 


-Not used- 




265 


D 


Capa Implant 


A(\ 




275 


D 


EPM/ ROM code 


AQ 




355 


c 


LVS n-ch 


c< An i 

jo UK 1 




375 


D 


LVS p-ch 


1 IVlllNUo ^Jo AJNIJ jo) 




385 


D 


P-ch nat 


1 lVllINUo JO 




405 


D 


Tunnel 


Jy 


-0.05 


455 


c 


HV oxide 


JO 




505 


C 


Poly 


1 J 




515 


D 


Self Aligned 


in 
j l 




525 


C 


Matrix 


^A 




556 


D 


Floating Gate 


3j 




605 


c 


N+ diffusion 


1 / UK J / 




645 


D 


P- diffusion 


17 




655 


D 


P+ diffusion 


1 7 MTMT TQ *7 




705 


D 


Contacts 


to 


-0.05 


735 


C 


N+ contacts 


1 AMD 17 




745 


D 


P+ contacts 


2 AND 17 




800 


C 


Metal 1 


23 




850 


D 


Viasl 


25 




860 


C ] 


Uetal2 


27 




870 


D 


tfaa2 


32 




880 


C 1 


Vletal3 


34 




900 


D I 


^ssivation 


30 
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TEST PATTERN FLOOR PLAN 



1:1 
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Fig. 1 (flat on right side of the page) 
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ZZ33 TEG1 

P-ch LV nat and Ivs transistors 


PAD 


DESCRIPTION 




1 


vjail r-Uci LV LVS (typ 0.7/0.61 




2 


DP A TAT D /^T-J T U M 7Ci iir/r - rt " " ' 

ukaijn F-CH LV LVS W/L =10/0 4 




3 


JJKA1IM F-CH LV LVS W/L =10/0 5 




4 


HP A TM P /^U T T r T t rri nr/T « ^ #~ , ~ ' 

ukaijn r-CH LV LVS W/L = 10/0 6 




5 


DP Atn p r^u r \m uc ur /t 77TZr~Z ' ■ 

r-tH LV LVS W/L = 10/0 7 




6 


DRAIN P-PR tvi i/o w/t in/A n — 

x-tv/vltn r-vn LV LVb W/L = 10/0 8 




7 


DRAIN P-fR T v r \/c iu/r i/wm ~~ " " ■ 

aviv^iin r-tH LV LVb W/L = 10/10 




8 


DRAIN P-CH rVT VQ W/T - a a ~ 

Vjr ^ AA N jt vn. lv Lvo W/L — 0.6/10 




9 


DRAIN P-PR F V T VC W/T — a t/ia ~" " " — 

x^ivtlxin r vn i^v LVo W/L = 0.7/10 




10 


DR ATN P PR T \/ t \/o xitvt n n / 1 r\ — ■ — 

uisj\u\ r-cfl LV LVS W/L = 0.9/10 




11 


DRAIN P-PR n/r \/o h//t n ^ — — ■ 

i^ruAiiN r-vn lv LVb W/L = 0.7/0 6 




12 


DRAIN P-CH LV LVS W/I = ft6Vin 




13 


DRAIN P.fH T \/ t ucum ^77777 — 

j^iv^iiN r-vn LV LVo W/L — 0.75/10 




14 


DRATN P-PH i\n \/o w/t 1 " — 

AvivruiM r-i_.fl LV LVo W/L = 1 0/0. 55 




15 


DR ATN P r^W T \/ t \ro wt/t 1 /\ /a ^ " " " 

j^i^iiN r-tri LV LVS W/L = 1 0/0.65 




16 


SOURCF — 




17 


BODY " 




18 


GATF P-PR T V NAT ru, n a nm 7\ " " 

vjr>xj^ r jl v inai (typ U. 7/0.6) 




19 






DRAIN P-PR r v ma t u/7f i a /a >i H 

1 -^ AvrvLi>l * vri j^y rsiAl W/L = 10/0 4 j 




20 


DR A TN P-PR T V XT A T VX/7T m/A r ~ — " — H 

j^ivrAiiN r-vn i^v iNAl W/L = 10/0 5 1 




21 


DRAIN P-PR T V MAT W/T iAm ^ " " 4 

i^iv^iin r-vn l v JNA1 W/L = 10/0 6 i 




22 


DRAIN P-CH LV NAT W/L = 10/0 7 




23 


DRAIN P-PR F V MAT w/t — ia/a~o ~ ~ h 

V ^ LX1N r vn inai W/L = 10/0 8 i 




24 


DRAIN P-CH I V NAT w/t - i A/i a " r 

Ulin 1 V^Il i-y V INAI W/L — 1(J/I() 




25 


DRAIN P-PR r v mat w/t a c i\ r\ ' " — h 

^ ivr "^ r vn i^v inai W/L = 0 6/10 




26 1 


DRAIN P-PR r V mat w/t — at/ia — r 

- ,AvrvuN r vn i_> v inai W/L = 0.7/10 




27 I 


DRAIN P-PR T v mat w/t — a a/i a — — -4- 

AV ^ LA11 ' r iv v inai W/L = (J. 9/10 1 




28 I 

29 I 


DRATN P-PR t v m a t w/t AT//T7 1~ 

■/xvmun r-vii lv Inai W/L =0.7/0.6 




)RAIN P-CH LV NAT W/L = 0.65/1 0 f 




30 E 


)RAIN P-CH LV NAT W/L = 0.75/10 f 




31 I 


)RAIN P-CH LV NAT W/L = 10/0 55 f 




32 E 


►RAIN P-CH LV NAT W/L = 10/0 65 f 
















ZZ33TEG2 
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P-ch LVnat and Ivs transistors 



PAD 


DESCRIPTION 




1 


GATE P-CH LV LVS ftvo 0 45/0 6) 




2 


DRAIN P-CH L V LVS W/L =10/01 




3 


DRAIN P-CH LV LVS W/L = 10/0^ 




4 


DRAIN P-CH LV LVS W/L = 1 0/0 4S 




5 


DRAIN P-CH LV LVS W/L = 10/0 75 




6 


DRAIN P-CH LV LVS W/L = 10/0.9 




7 


DRAIN P-CH LV LVS W/L = 10/1 




8 


DRAIN P-CH LV LVS W/L = 0.4/10 




9 


DRAIN P-CH LV LVS W/L = 0 35/1 0 




10 


DRAIN P^CH LV LVS W/L = 0 45/1 0 




11 


DRAIN P-CH LV LVS W/L = 10/0 6 fenrl mntnrt in 9 r+i'i»» H-n ?\ 

^ TT/|J 1V//U.U ^ciici. COniaCl in HCT1V6 Q— U 3) 




12 


DRAIN P-CH LV LVS W/L =10/0 6 (enH mntar. in q^™* a\ 
t ^ tv/j^ iv/u.u ^ciici. contact in active u (J 4) 




13 


DRAIN P-CH LV LVS W/L =10/0 6 OnH mnt^t a^t;,^ a~c\ c\ 
- t ,v ¥ ° vy /Av iv/u,u ^ciici. contact in active d=(J 3) 




14 


DRAIN P-CH LV LVS W/L = 0 45/0 6 




15 


DRAIN P-CH LV LVS W/L - 0 55/10 




16 


SOURCE 




17 


BODY 




18 


GATE P-CH LV NAT (typ 0 45/0 6) 




19 


DRAIN P-CH LV NAT W/L = 10/0.3 




20 


DRAIN P-CH LV NAT W/L = 10/0.35 




21 


DRAIN P-CH LV NAT W/L = 10/0.45 




22 


DRAIN P-CH LV NAT W/L = 10/0.75 




23 


DRAIN P-CH LV NAT W/L = 10/0.9 





24 


DRAIN P-CH LV NAT W/L = 10/1 




25 


DRAIN P-CH LV NAT W/L = 0.4/10 




26 


DRAIN P-CH LV NAT W/L = 0.35/10 




27 


DRAIN P-CH LV NAT W/L = 0 45/1 0 




28 


DRAIN P-CH LV NAT W/L = 0.45/0.6 




29 


DRAIN P-CH LV NAT W/L = 0.45/0.7 




30 


DRAIN P-CH LV NAT W/L = 0.45/0.8 




31 


DRAIN P-CH LV NAT W/L = 0.45/0.9 




32 


)RAIN P-CH LV NAT W/L = 0.55/10 
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PAH 


DESCRIPTION 




1 


GATE P-CH HV DREX LVS (typ 1.8/1.0) 




L 


DRAIN P-CH HV DREX LVS W/L =10/0 8 




X 
J 


DRAIN P-CH HV DREX LVS W/L = 10/0.9 




A 


DRAIN P-CH HV DREX LVS W/L = 10/1.0 




c 

J 


DRAIN P-CH HV DREX LVS W/L =10/11 




O 


DRAIN P-CH HV DREX LVS W/L =10/12 




7 


DRAIN P-CH HV DREX LVS W/L =10/10 




o 


HR AT\I P pit tt\t nnrv t t m r , T .. ~7~~ * 

ukaun r-CH HV DREX LVS W/L = 1.7/10 




0 

y 


DKAIN P-CH HV DREX LVS W/L = 1.8/10 




in 


DRAIN P-CH HV DREX LVS W/L = 2/10 




1 1 
1 1 


DRAIN P-CH HV DREX LVS W/L = 1.8/1 




1Z 


DRAIN P-CH HV DREX LVS W/L = 1.75/10 




13 
i J 


DRAIN P-CH HV DREX LVS W/L = 1.95/10 




14 


UKA1JNT-CH HV DREX LVS W/L = 10/0 95 




1 S 


DKAIN P-CH HV DREX LVS W/L = 10/1 05 






^HTTPf 1 !? — — 
owUJvCIi 




17 


pnnv " — * — 

DKJL) 1 




1 8 


OATE P-CH HV DREX NAT (typ 1.8/1.0) 




10 


r^T? A TXT XT PIT tit ; r\n t-»tt- -v t a m «•« , » " ' — 

dkaijn N-CH HV DREX NAT W/L = 10/0.8 






DRAIN N-CH HV DREX NAT W/L =10/0 9 






DRAIN N-CH HV DREX NAT W/L = 10/1 0 | 




22 


ukaijn JN-CH HV DREX NAT W/L =10/1.1 




21 


ukaijn N-CH HV DREX NAT W/L =10/1.2 




24 


dkaijn N-CH HV DREX NAT W/L =10/10 




25 


Mxv/uiN jN-cti JtiV DREX NAT W/L = 1.7/10 




26 


UKAiN N-CH HV DREX NAT W/L = 1.8/10 




27 


~\X) A TXT XT OUT LJ"\ 7 r\T>i~» ~\r xt a (n r — ~ " - — 

l/kain N-CH HV DREX NAT W/L = 2/10 




zo 


JKAIN N-CH HV DREX NAT W/L = 1 .8/1 




20 


JKAIN N-CH HV DREX NAT W/L = 1.75/10 




30 I 


5RAIN N-CH HV DREX NAT W/L = 1 QS/in 




31 I 


)RAIN N-CH HV DREX NAT W/L = 10/0.95 




32 I 


)RAIN N-CH HV DREX NAT W/L =10/1 .05 
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PAD 


DESCRIPTION 




1 
1 


OA lb P-CH HV DREX LVS (typ 1.8/1.0) 




7 


UKAJJN P-CH HV DREX LVS W/L = 10/0.55 




J 


DRAIN P-CH HV DREX LVS W/L = 10/0.6 




A 


UKA1JN P-CH HV DREX LVS W/L =10/0 7 




5 


uk/ujn r-LH HV DREX LVS W/L = 10/0 75 




A 
\j 


UKAllN P-CH HV DREX LVS W/L = 10/0 85 




7 


i^k/yiin r-LH HV DREX LVS W/L =10/1.15 




8 


ukaijv F-CH HV DREX LVS W/L = 10/1.25 




Q 
y 


UKA1JN F-CH HV DREX LVS W/L =10/13 




10 


UKA1JN F-CH HV DREX LVS W/L = 10/4 




1 i 
1 1 


DRAIN P-Cti riv DKEX LVS W/L = 10/1.0 (encl. cont. in active d~0 3) 




1? 


URA1N P-uti hv UKbX LVS W/L = 10/1.0 (encl. cont. in active d~0 4) 




n 

u 


UKAIN P-CH HV DREX LVS W/L = 10/1.0 (encl. cont. in active d~0 5) 




14 


UKAIN P-CH HV DREX LVS W/L = 10/1.0 (encl. cont. in active d 0 7) 




15 


TXQ A TXT P r^JJ TJT\ 7 r\n I™ 1 v nrn ur^r . , ^ ^ ■■ • 

j^kaiin F-CH HV DREX LVS W/L = 4/10 




16 


SOIIRTF " — 




17 


rohy — — 




18 

I o 


OAiti F-CH HV DREX NAT (typ 1.8/1.0) 




19 


DP A TXT P f^U U\ 7 TXT\ T 1 ~\T XTlTiTir/r * ~ . ~ " 

ukaijn F-CH HV DREX NAT W/L = 10/0 55 




20 


ukaijn F-CH HV DREX NAT W/L =10/0 6 




21 


OR ATM P f^T-J U"\7 f\P r? v \t a t «7rt- , „ ,^ _ ~ ' ' - 

UM11N r-cn HV DREX NAT W/L = 10/0 7 




22 


dr a tn p.pT-T T-Tv r^p cv xtat \, r /r ~~rrrr~ - - — — — - 
i^iv^iin r-L.tt nv JJKbA NAT VS W/L = 10/0 75 




23 


dr a rw p pt-t T-TA/ nocv mat nr/r TTr^r^rr ' ~ — ■ 

i^jvaiin r-tn tiv UKbX NAT W/L = 10/0.85 




24 


uKmrsi f-ch HV DREX NAT W/L = 10/1 15 




25 


mk/uin r-th HV DREX NAT W/L = 10/4 




26 ] 


A TXT P f^YJ U\7 P\r>r?v \r a t nr/r TTTT " ~ ~ 

l^/uin r-cn HV DREX NAT W/L = 4/10 




27 1 


~)R A TXT P PT-T TJ\7 r\r> r? v xt a t tt r it TTTT. ~ " " 

LfiuuiN r-tH HV DREX NAT W/L = 10/4 




28 1 


JKA1N P-CH HV DREX NAT W/L = 10/1.0 (encl. cont. in active d~0 3) 




29 I 


"jR A FM P PT-T TJ\ 7 HDCV XT A <t« wr rr 7~~! 7 " ~ ~ ~ 

JKmiN r-tH hv URbX NAT W/L = 10/1.0 (encl. cont. in active d~0 4) 




30 I 


^R A FNI P PT-T T4\/ HDDV \TAT TTr/r . _ _ _ , 

jkaim f-CH HV DREX NAT W/L = 10/1.0 (encl. cont. in active d~0 5) 




31 I 


■>KA1N P-CH HV DREX NAT W/L = 10/1.0 (encl. cont. in active d~0 7) 




32 I 


;kain P-CH HV DREX NAT W/L = 4/1 0 
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PAD 


DESCRIPTION 




i 

X 


UAl t N-LH HV LVS (typ 1.8/0.8) + NAT (typ 1.8/0 8) 




1 


PiD A TXT XT fifT Tr\ 7 T 1 ro it r /x _ " — 

JJKA1IN N-CH HV LVS W/L = 10/0.6 




-J 


UKAilN N-CH HV LVS W/L = 10/0,7 




4 


P\T> A TXT XT /^IT TJX / r t rn 11 r /r « « 

ijkaiin JN-CH HV LVS W/L = 10/0.8 






ukaijn N-CJH HV LVS W/L= 10/0 9 




A 


ukaixn N-CH HV LVS W/L = 10/1.0 




7 


f)R A TTSJ XT fTJ TJT\/ T \TO \\t/t innrx " 

i-UVrtXIN JN-UJl HV LVS W/L = 10/10 




8 


OR ATXT XT fH I4\r j \ro wrn t ~~ — 

fivttJiN HV L\b W/L = 1.7/10 




9 


DR A TXT XT r^U u\r r \rc* wr n i /-» ^ ' ~ — - — 

uh/ujn IN-CH HV LVS W/L = 1.8/10 




10 


ukain N-CH HV LVS W/L = 2.0/10 




1 1 


JJKAiJN N-CH HV LVS W/L = 1.8/0.8 




12 


ukaixn N-CH HV LVS W/L = 1.75/10 




13 


OR A TXT XT /^T-J tt\ r r \ to ur/T * ^ ^ „ ' "* — ' — 

JN-LH HV LVS W/L = 1.85/10 




14 


DR A TXT XI PT-T ii\r t \/o ii//t , _^ " 

i^iv^iJN JN-cn HV LVS W/L = 10/0 75 




15 


T~)R A TXT XT PU ¥T\ / T t rn nf/r - „ , _ ^ _ J — 

jjkajjn iN-CH HV LVS W/L = 10/0.85 




16 


SOT IR TP ~" 




17 


rody " — 




18 


RTTsTO 1 WPT T ~ 




19 


DR A TXT XT /^T-J U\7 MAT TT T ft -ir\ir\ ^ " " 

uk/\iin jn-CH HV NAT W/L = 10/0.6 




20 


uk/ujn JN-CH HV NAT W/L = 10/0.7 




21 


DR A TXT XT r^TJ U\T \TAT \T TTT i r\ir\ « " ~ - 

uk/ujn jn-ch HV NAT W/L = 10/0.8 




22 ] 


DRAIN N-CH HV NAT W/L = 10/0.9 




23 ] 


DRAIN N-CH HV NAT W/L = 1 0/1 .0 




24 ] 


DRAIN N-CH HV NAT W/L = 10/10 




25 I 


DRAIN N-CH HV NAT W/L = 1.7/10 




26 I 

27 I 


DRAIN N-CH HV NAT W/L = 1 .8/10 

)R ATN N-PH HV mat wm _ <•> n/t ^ ~~ "~ " " 





28 



29 



30 



31 



32 



DRAIN N-CH HV NAT W/L = 1.8/0.8 



DRAIN N-CH HV NAT W/L = 1.75/10 



DRAIN N-CH HV NAT W/L = 1.85/10 



DRAIN N-CH HV NAT W/L = 10/0.75 



DRAIN N-CH HV NAT W/L = 10/0.85 
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DRAIN N-CH HV NO-TUB NAT W/L - 10/0.8 



28 



29 



30 



31 



PMEl^lj^2 j gi [ UB NAT W/L = 10/ 0.9 
DRAIN N-CH HV NO-TUB NAT W/L = 10/1.0 



DRAIN N-CH HV NO-TUB NAT W/L =10/10 



DRAIN N-CH HV NO-TUB NAT W/L = 1.7/10 



DRAIN N-CH HV NO-TUB NAT W/L = 1.8/10 



DRAIN N-CH HV NO-TUB NAT W/L = 2.0/10 



DRAIN N-CH HV NO-TUB NAT W/L = 1 .8/0.8 



DRAIN N-CH HV NO-TUB NAT W/L = 1 .75/10 



32 



DRAIN N-CH HV NO-TUB NAT W/L = 1.85/10 



DRAIN N-CH HV NO-TUB NAT W/L = 10/0.75 



DRAIN N-CH HV NO-TUB NA T W/L = 10/0.85 
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PAD 

".1 


DESCRIPTION 
UAlb N-CH HV DREX LVS (typ 1.8/0.8) + NATtopT^ 




2 


jjkaim N-CH HV DREX LVS W/L = 10/0.6 

ni? A TXT XT /^T T TT\ 7 rvnn^r »- » „ • ■ — 




3 




•J 


N-CH HV DREX LVS W/L =10/0 7 




4 

5 


_ J^KAIJN N-CH HV DREX LVS W/L = 10/0.8 

T^l? A TXT XT t~^1 T TTi r nnnTf " 




6 


UKA1JN N-CH HV DREX LVS W/L = 10/0 9 

OT? A TXJ XT r~*J T in 7 nnrv T _ r( ~ ' ■ — . 

i^kaiin N-CH HV DREX LVS W/L =10/10 




7 


OR ATM XT r^J-J uxr t\t> nv t t m 7TT~ " ~ — 

L/i\miN XN-cn HV DREX LVS W/L = 10/10 




8 


utt/uiN jn-ch HV DREX LVS W/L =17/10 




9 


i^iwjn in-ch HV DREX LVS W/L = 1 8/10 




10 


ukaijn N-CH HV DREX LVS W/L = 2 0/10 




11 


"VP A TXT XT /""'UT TTA T rvn r<x7 r tm »- . _ ■ ; — 

ukaijn N-CH HV DREX LVS W/L =18/0 8 




12 


DT? A TXJ XT C*\Ji TTT r nnrir r x r^. , ^ ' 

ukaijn N-CH HV DREX LVS W/L = 1 75/10 




13 


ukain N-CH HV DREX LVS W/L = 1 85/10 




14 


DRAIN N-CH HV DRPY t vc wrn i nr- ~~ 

11 ^ n v MivcA LvLi W/L = 10/0 7S 




15 


DRAIN N-CH HV DREX LVS W/L = 10/0 85 




16 


SOURCE 




17 


BODY 




18 


RING 3-WELL 




19 
20 
21 


UKA1N N-CH HV DREX NAT W/L = 10/Q 6 

DRAIN N-CH HV DREX NAT W/L = 10/0 7 

DRAIN N-CH HV DREX NAT W/L = 10/0 8 






22 

23 j 

24 ] 


DRAIN N-CH HV DREX NAT W/L = 10/0 9 
DRAIN N-CH HV DREX NAT W/L = 1 0/1 0 
DRAIN N-CH HV DREX NAT W/L = 1 0/1 0 




25 
26 
27 

28 I 

29 I 

30 L 


DRAIN N-CH HV DREX NAT W/L = 1 7/1 0 
3RAIN N-CH HV DREX NAT W/L = 1 .8/10 

)RAIN N-CH HV DREX NAT W/L - 2 0/1 0 " 
>RAIN N-CH HV DREX NAT W/L = 1 .8/0.8 

)RAIN N-CH HV DREX NAT W/L = 1 75/1 0 




31 E 

32 D 


)RAIN N-CH HV DREX NAT W/L = 1 85/10 
»RAIN N-CH HV DREX NAT W/L - 10/0 75 
RAIN N-CH HV DREX NAT W/L = 10/0 85 

ZZ33TEG8 
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PAD 


DESCRIPTION 




1 


GATE N-CH HV NO-TUB DREX LVS (typ 1 .8/0.8) + NAT (typ 1 .8/0 8) 


• 


2 


DRAIN N-CH HV NO-TUB DREX LVS W/L = 10/0.6 




3 


DRAIN N-CH HV NO-TUB DREX LVS W/L = 10/0.7 




4 


DRAIN N-CH HV NO-TUB DREX LVS W/L = 10/0.8 




5 - 


DRAIN N-CH HV NO-TUB DREX LVS W/L = 10/0 9 




6 


DRAIN N-CH HV NO-TUB DREX LVS W/L = 10/1.0 




7 


DRAIN N-CH HV NO-TUB DREX LVS W/L = 10/10 




o 

8 


DRAIN N-CH HV NO-TUB DREX LVS W/L = 1.7/10 




9 


DRAIN N-CH HV NO-TUB DREX LVS W/L = 1.8/10 




10 


DRAIN N-CH HV NO-TUB DREX LVS W/L = 2.0/10 




11 


DRAIN N-CH HV NO-TUB DREX LVS W/L - 1 .8/0.8 




12 


DRAIN N-CH HV NO-TUB DREX LVS W/L = 1 75/10 




i ^ 
13 


DRAIN N-CH HV NO-TUB DREX LVS W/L = 1 85/10 




14 


DRAIN N-CH HV NO-TUB DREX LVS W/L = 10/0 75 




15 


DRAIN N-CH HV NO-TUB DREX LVS W/L = 10/0 85 






SOURCE 




1 7 


BODY 




1 o 

18 


RING 3-WELL 




19 


DRAIN N-CH HV NO-TUB DREX NAT W/L =10/0 6 




20 


DRAIN N-CH HV NO-TUB DREX NAT W/L = 10/0 7 




21 


DRAIN N-CH HV NO-TUB DREX NAT W/L = 10/0 8 




zz 


DRAIN N-CH HV NO-TUB DREX NAT W/L =10/0 9 




Zj 


DRAIN N-CH HV NO-TUB DREX NAT W/L = 10/1 .0 




1/1 

24 


DRAIN N-CH HV NO-TUB DREX NAT W/L = 10/10 




ZJ 


DRAIN N-CH HV NO-TUB DREX NAT W/L = 1.7/10 




zo 


DRAIN N-CH HV NO-TUB DREX NAT W/L = 1 8/10 




27 


DRAIN N-CH HV NO-TUB DREX NAT W/L = 2.0/10 




28 


DRAIN N-CH HV NO-TUB DREX NAT W/L =18/0 8 




29 


DRAIN N-CH HV NO-TUB DREX NAT W/L = 1 75/1 0 1 




30 ] 


DRAIN N-CH HV NO-TIIR HRPY mat win - i oc/m 




31 1 


DRAIN N-CH HV NO-TUB DREX NAT W/L = 10/0.75 




32 I 


DRAIN N-CH HV NO-TUB DREX NAT W/L = 10/0.85 
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PAD 


DESCRIPTION 




1 


GATE N-CH HV LVS (typ 1:8/0:8) + NAT foil drex (typ 0.45/1) 




2 


DRAIN N-CH HV LVS W/L = 10/0.4 




3 


DRAIN N-CH HV LVS W/L = 10/0.5 




4 


DRAIN N-CH HV LVS W/L = 10/0.55 




.5 


DRAIN N-CH HV LVS W/L = 10/0.65 




6 


DRAIN N-CH HV LVS W/L = 1 0/0.95 




I 


DRAIN N-CH HV LVS W/L = 1 0/1 .05 




o 
o 


DRAIN N-CH HV LVS W/L = 10/4 




9 


DRAIN N-CH HV LVS W/L = 4/10 




10 


DRAIN N-CH HV LVS W/L = 10/0.8 (encl. cont. in active d=0 3) 




11 


DRAIN N-CH HV LVS W/L = 10/0.8 (encl. cont. in active d=0 4) 




12 


DRAIN N-CH HV LVS W/L = 10/0.8 (encl. cont. in active d=0 5) 




13 


DRAIN N-CH HV LVS W/L = 10/0.8 (encl. cont. in active d=0 55) 




1 A 

14 


DRAIN N-CH HV LVS W/L = 10/0.8 (encl. cont. in active d=0 65) 




15 


DRAIN N-CH HV LVS W/L = 10/0.8 (encl. cont. in active d=0 7) 




i c 
lo 


SOURCE 




17 


BODY 




18 


RING 3-WELL 




19 


DRAIN N-CH HV NAT FULL DREX W/L = 0.35/10 




20 


DRAIN N-CH HV NAT FULL DREX W/L = 0.4/10 




1 1 
21 


DRAIN N-CH HV NAT FULL DREX W/L = 0.45/10 




22 


DRAIN N-CH HV NAT FULL DREX W/L = 0.55/1 0 1 




0T 
Zj 


DRAIN N-CH HV NAT FULL DREX W/L = 1/10 




24 


DRAIN N-CH HV NAT FULL DREX W/L = 1 .2/10 




oc 
25 


DRAIN N-CH HV NAT FULL DREX W/L = 0.45/1 




OA 
20 


DRAIN N-CH HV NAT FULL DREX W/L = 0.45/1 2 




oo 

2/ 


DRAIN N-CH HV NAT FULL DREX W/L = 10/1 (cont. gate dist. 1 0) 




oc 
Zo 


DRAIN N-CH HV NAT FULL DREX W/L = 10/1 (cont. gate dist 0 9) 




29 


DRAIN N-CH HV NAT FULL DREX W/L =10/1 (cont. gate dist 0 8) 




ICY 1 


"*\ Y~y A TXT XT /""IF T t n t v t a m •»-«»- -r-m- — — 

DRAIN N-CH HV NAT FULL DREX W/L = 10/1 (cont. gate dist 0 7) 




31 1 


DRAIN N-CH HV NAT FULL DREX W/L = 10/1 (cont. gate dist. 0 6) 




32 I 


DRAIN N-CH HV NAT FULL DREX W/L = 10/1 (cont. gate dist 0 5) 
















ZZ33 TEG10 
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: — — _ v^vjiMriUEiN 1 iJ\Lf 

vn nv nu-iuu nai ana l»Vo transistors 


PAD 


) DESCRIPTION 


1 


GATE N-CH HV NO-TUB LVS ftvn 1 8/0 81 + NAT fiill Hr^v n vic/i a\ 
w " v ° Vvr 1 •o'vi.o^ t - i>i/\i iuii orex (typ U.4j/l 4) 


2 


NO-TUB DRAIN N-CH HV NO-TUB LVS W/I = 1 0/0 4 


3 


DRAIN N-CH HV NO-TUB LVS W/L = 10/0 S 


4 


DRAIN N-CH HV NO-TUB LVS W/L = 10/0 55 


5 


DRAIN N-CH HV NO-TUB LVS W/L = 10/0 65 


6 


DRAIN N-CH HV NO-TUB LVS W/L = 10/0.95 


7 


DRAIN N-CH HV NO-TUB LVS W/L = 10/1.05 


8 


DRAIN N-CH HV NO-TUB LVS W/L = 10/4 


9 


DRAIN N-CH HV NO-TUB LVS W/L = 4/1 0 


10 


DRAIN N-CH HV NO-TUB LVS W/L =10/0 8 fWI ™n* in »^ r * ,j m\ 
w A WJJ ^ v ° vv/i^ iu/u.o \enci. com. in active d=0 3) 


11 


DRAIN N-CH HV NO-TUB LVS W/L =10/0 8 (W1 mnt A-n a\ 
x w ^ ^ v ° iwu.o \enci. coni. in active q == {) 4) 


12 


DRAIN N-CH HV NO-TUB LVS W/L = 10/0 8 fend rnnt in A=n k\ 
. ^ r u w/i^ iv/u.o ^ciici. t/oni. in active d — u.j) 


13 


DRAIN N-CH HV NO-TUB LVS W/L =10/0 8 fencl cont in arrive H-n <<a 
tv - ,,t,j -' iu 'v.o ^viK/i. cum. in dCiive G U D D ) 


14 


DRAIN N-CH HV NO-TUB LVS W/L = 10/0 8 Vend cont in arW H-n A<n 


15 


DRAIN N-CH HV NO-TUB LVS W/L =10/0 8 (end cont in arrive H-r> 7^ 


16 


SOURCE 


17 


BODY 


18 


RING 3-WELL 


19 


DRAIN N-CH HV NO-TUB NAT FULL DRFX W/r = m/i n 


20 


DRAIN N-CH HV NO-TUB NAT FULL DREX W/L =10/11 


21 


DRAIN N-CH HV NO-TUB NAT FULL DREX W/L = 10/1 4 


22 


DRAIN N-CH HV NO-TUB NAT FULL DREX W/I. = 10/1 s 


23 


DRAIN N-CH HV NO-TUB NAT FULL DREX W/L = 0 35/10 


24 


DRAIN N-CH HV NO-TUB NAT FULL DRFX w/r - n 4/1 n 


25 


DRAIN N-CH HV NO-TUB NAT FULL DREX W/L = 0 4S/1 o 


26 


DRAIN N-CH HV NO-TUB NAT FULL DRFX W/r = 0 wi n 


27 


DRAIN N-CH HV NO-TUB NAT FULL DREX W/I =1/10 


28 


DRAIN N-CH HV NO-TUB NAT FULL DREX W/L = 0 45/1 4 


29 


*€H HV NO-TUB NAT FULL DREX W/L =10/14 fcont a»t P Hi*t o cn 


30 


^-CH HV NO-TUB NAT FULL DREX W/L = 10/1 .4 (cont. gate dist 0 8) 


31 


M-CHHVNO-TUB NATFULL DREX W/L= 10/1.4 (cont. gate dist 07) 


32 I 


^CH HV NO-TUB NAT FULL DREX W/L = 10/1.4 (cont. gate dist 0 6) 
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N-ch HV Drex nat and Ivs transistors 


PAE 


1 DESCRIPTION 




1 


GATE N-GH HV DREX LVS (typ 1 .8/0.8) + NAT (typ 1.8/0 8) 




2 


DRAIN N-CH HV DREX LVS W/L = 10/0,4 




3 


DRAIN N-CH HV DREX LVS W/L = 10/0.5 




4 


DKA1N N-CH HV DREX LVS W/L = 10/0.55 




5 


DRAIN N-CH HV DREX LVS W/L = 10/0.65 




6 


UKA1JN N-CH HV DREX LVS W/L = 10/0.95 




7 


UKA1JN JN-LH HV DREX LVS W/L = 10/1.05 




8 


UKA11N N-CH HV DREX LVS W/L =10/4 




9 


DRAIN N-CH HV DREX LVS W/L = 4/10 




10 


DRAIN N-CH HV DREX LVS W/L = 10/0.8 (end. cont. in active d=0 3) 




11 


DRAIN N-tH HV DREX LVS W/L = 10/0.8 (end. cont. in active d=0 4) 




12 


DRAIN N-CH HV DREX LVS W/L = 10/0.8 (end. cont. in active d=0 5) 




13 


DRAIN N-CH HV DREX LVS W/L = 10/0.8 (end. cont. in active d=0 55) 




14 


DRAIN N-CH HV DREX LVS W/L = 10/0.8 (end. cont. in active d=0 65) 




15 


ukaun JN-(JH HV DREX LVS W/L = 10/0.8 (end. cont. in active d=0 7) 




16 






17 


pnnv " " 




18 


JvIINLt 3-WbLL 




19 


DRAIN N-CH HV DREX NAT W/L = 10/0.4 




20 


FiD A TXT XT f^UT TT\r nnrv vt * m •.ir f * ^ ,~ " - — 

draijn N-CH HV DREX NAT W/L = 10/0.5 




21 


Y\X) A TXT XT {~^U TJX / r\ra r?v xt a t> it r it , ^ ^ _ 

JJKA1JN jn-ch HV DREX NAT W/L = 10/0.55 




22 


Hp A TXT XT 4~*U UA 7 F\T*> CV XT A t it t *t < rt (rt , _ — 

dkaiin N-CH HV DREX NAT W/L = 10/0.65 




23 


DRAIN N-fH HV HPPiY MAT 1U/T m/nnr 

j^xvrvnx i>-^nnv DKcAiNAl W/L — 10/0.95 




o/i 
24 


Fit? A TXT \I f^U TJX / T\T>r7'V XT a t nr/r < a« a» 

uixAiJN JN-CH HV DREX NAT W/L = 10/1.05 




25 


HP ATM M ru TJ\; nt»r?v \t atttt/t < „ , . 

ukaun JN-CH HV DREX NAT W/L = 10/4 




26 


DR A TXT XT f^U u\/ nnrv xtat ur/r ^ /< ^ 

uKAiiN JN-Cn HV DREX NAT W/L = 4/10 




27 j 


DRAIN N-CH HV DREX NAT W/L = 10/0.8 (encl. cont. in active d=0 3) 




28 ] 


~lT? A TXT XT f^TJ LJX 7 "PVTJ TV XT A Ti tt r rr ^ _ /M _ . 

DRAIN N-CH HV DREX NAT W/L = 10/0.8 (encl. cont. in active d=0 4) 




29 ] 


DRAIN N-CH HV DREX NAT W/L =10/0 8 fpnrl m«r ^ nn 
avij/v nfiA TU/V7.0 jenci. cont. in active u — 0 5) 




30 ] 


DRAIN N-CH HV DREX NAT W/L = 10/0.8 (encl. cont. in active d=0 55) 




31 I 


DRAIN N-CH HV DREX NAT W/L = 10/0.8 (encl. cont. in active d=0 65) 




32 I 


DRAIN N-CH HV DREX NAT W/L = 10/0.8 (encl. cont. in active <H> 7) 
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1 PAH 


DESCRIPTION 




1 


^AIL in-ch HV NO-TUB DREX LVS (typ 1.8/0.8) + NAT ftvo 1 8/0 8' 






DRAIN N-CH HV NO-TUB DREX LVS W/L = 10/0 4 






DRAIN N-CH HV NO-TUB DREX LVS W/L = 10/0 5 




1 


DRAIN N-CH HV NO-TUB DREX LVS W/L = 10/0 55 




1 


DRAIN N-CH HV NO-TUB DREX LVS W/L = 10/0 65 




1 6 

1 


DRAIN N-CH HV NO-TUB DREX LVS W/L = 1 0/0 95 




1 7 


UKA11N N-CH HV NO-TUB DREX LVS W/L = 10/1 05 




1 8 
I 


UKALN N-CH HV NO-TUB DREX LVS W/L = 10/4 




1 Q 
1 


DRAIN N-CH HV NO-TUB DREX LVS W/L = 4/10 




in 


DRAIN N-CH HV NO-TUB DREX LVS W/L =10/0 8 (d~0 3) 




1 ii 
1 


DRAIN N-UH HV NO-TUB DREX LVS W/L = 10/0 8 (d=0 4) 




I 1 9 


DkAliN JN-(JH HV NO-TUB DREX LVS W/L =10/0 8 (d~0 5) 




1 n 
i 


i^kaiin jn-ch HV NO-TUB DREX LVS W/L = 10/0.8 (d=0 55) 




1 14 


DRAIN N-CH HV NO-TUB DREX LVS W/L =10/0 8 (d~0 65) 




1 15 

1 


Dl? A TXT XT TT"\ J XT/~\ TTm r\TM-itr w » " 

UKA1N N-CH HV NO-TUB DREX LVS W/L =10/0 8 (d=0 7) 




1 16 


^nTTpr'c — 




1 17 
1 


pnrvv ' ' " ' — — 




1 0 


KlJNLr J- WELL 




i 10 


drain N-CH HV NO-TUB DREX NAT W/L =10/0 4 




1 90 


DRAIN N-CH HV NO-TUB DREX NAT W/L =10/0 5 




r 2i 


JJKAIN N-CH HV NO-TUB DREX NAT W/L = 10/0 55 




22 


ukain N-CH HV NO-TUB DREX NAT W/L = 10/0 65 




21 


drain N-CH HV NO-TUB DREX NAT W/L = 10/0 95 




i 24 


DRAIN N-CH HV NO-TUB DREX NAT W/L = 10/1 05 




1 9V 


DRAIN N-CH HV NO-TUB DREX NAT W/L = 10/4 




1 26 


LJKA1N N-CH HV NO-TUB DREX NAT W/L = 4/10 




1 27 
1 


jkaiw IN-UH HV NO-TUB DREX NAT W/L = 10/0 8 (d=0 3) 




| zo 


JRAIN N-CH HV NO-TUB DREX NAT W/L = 10/0 8 (<H> 4) 




29 


)RAIN N-CH HV NO-TUB DREX NAT W/L =10/0 8 M-n <;\ 




30 I 


)RAIN N-CH HV NO-TUB DREX NAT W/L = 10/0 8 (<H> 55) 




31 I 


)RAIN N-CH HV NO-TUB DREX NAT W/L = 10/0 8 (d=0 65) 




32 I 


JRAIN N-CH HV NO-TUB DREX NAT W/L = 10/0 8 (d~0 7) 











A^vf^ 1 | tr ^ sist0r NCH LV N AT and LVS , structure for model card 
A - LV LVS Minimum L=0.6 urn Minimum W=0.45um 



SGS-THOMSO N Microelectronic 

B = LV NAT Minimum L=1.0 urn Minimum W=0.45 U m 



1 PAD 


DESCRIPTION 


WRITE on PAD 


* Notes 


1 


Common gate 


GN LV 




2 


Drain NCH LV LVS W=10um L=0.4um 


10/0.4 A 




3 


Drain NCH LV LVS W=10um L=0.5um 


10/0.5 A 




4 


| Drain NCH LV LVS W=l Oum L=0.6um 


10/0 6 A 


minimum T 


5 


Drain NCH LV LVS W=10um L=0.7um 


10/0.7 A 




6 


Drain NCH LV LVS W=10um L=0.8um 


10/0.8 A 




7 


Drain NCH LV LVS W=10um L=10um 


10/10 A 




8 


Drain NCH LV LVS W=0.6um L=10um 


0.6/10 A 




9 


Drain NCH LV LVS W=0.7um L=10um 


0.7/10 A 


; 


10 


Drain NCH LV LVS W=0.9um L=10um 


0.9/10 A 





11 


Dram NCH LV LVS W=0.7um L=0.6um 


0.7/0.6 A 


■ 


12 


Drain NCH LV LVS W=0.65um L=10um 


.65/10 A 




13 


Drain NCH LV LVS W=0.75um L=10um 


.75/10 A 




14 


Drain NCH LV LVS W=10um L=0.55um 


10/0 55A 




15 


Drain NCH LV LVS W=10um L=0.65nm 


10/0 65 A 




16 


Common Source 


SN 




17 


Common Body/well 


B 




18 


Common Ring to 3 well 


3 WELL 




19 


Drain NCH LV NAT W=10um L=0.8um 


10/0.8 B 




20 


Drain NCH LV NAT W=10um L=0.9um 


10/0.9 B 




21 


Drain NCH LV NAT W=10um L=1.0nm 


10/1.0 B 


minimum T 

UlllillliUIII i-i 


22 


Dram NCH LV NAT W=10um L=l.l um 


10/1.1 B 




23 


Drain NCH LV NAT W=10um L=1.2um 


10/1.2 B 




24 


Drain NCH LV NAT W=10jira L=10um 


10/10 B 




25 


Drain NCH LV NAT W=0.6um L=10um 


0.6/10 B 




26 


Drain NCH LV NAT W=0.7um L=10um 


0.7/10 B 




97 


Dram NCH LV NAT W=0.9um L=10um 


0.9/10 B 




28 


Drain NCH LV NAT W=0.7um L=1.0um 


0.7/1.0 B 




29 


Dram NCH LV NAT W=0.65um L=10um 


.65/10 B 




30 


Drain NCHLVNATW=O.75umL=10um 


.75/10 B 




31 


Drain NCHLVNATW=10umL=1.05um 


10/1.05 B 




32 


Drain NCH LV NAT W=10um L=1.15um 


10/1.15 B 
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ZZ33_14: ZZ33 TEG 14 transistor NCH LV NAT and LVS 
A - LV LVS Minimum L=0.6 urn Minum W=0.45 um 
B = LV NAT Minimum L=I .0 urn Minum W=0.45 um 




3 



Drain NCH LV LVS W=10um L=0.3um 



_6_ 
7 



10 



11 



12 



Drain NCH LV LVS W=10um L=035um 



Drain NCH LV LVS W=10um L=0.45um 



Drain NCH LV LVS W=10um L=0.75um 



Drain NCH LV LVS W=10um L=0.9um 



Drain NCH LV LVS W=10um L=1.0um 



Drain NCH LV LVS W=10um L=4um 



10/0.3 A 



10/0.35 A 



10/0.45A 



10/0.75 A 



10/0.9 A 



10/1.0 A 



Drain NCH LV LVS W=10 um L=0,6 urn (a=0.V 



Drain NCH LV LVS W=10um L=0.6 um r a =0.4^ 



Drain NCH LV LVS W=10 um L=0.6 um fa=0^ 



10/4 A 



0.6/10 A .3 
0.6/10 A. 4 



for "a"see figl 
for "a"see figl 



Drain NCH LV LV SJ^lQumL^.m ( a =0.6) 





17 



Drain NCH LV LVS W=4um L=10 um 



0.6/10 A .5 



for "a"see figl 



Common Source 



Common Body/well 



4/10 A 



SN 




23 



24 



28 



29 



30 



31 

32 



Drain NCH LV NAT W=10um L=0.85um 



Drain NCH LV NAT W=10um L=0.95um 



Drain NCH LV NAT W=10um L=l .05um 



B 



10/. 75 B 



10/.85B 



10/.95B 



10/1. 05B 




Drain NCH LV NAT W=10u m L=1.0 um (^4\ 



Drain NCH LV NAT W=10um L=1.0um (a=0.5) 



Drain NCH LV NAT W=10 um L=1.0 um (a=0.6) 



Drain NCHLVNAT W=l.l um L =10um 



10/1.0 B .4 



10/1. 0B. 5 



10/1. 0B. 6 



for "a"see figl 
for "a"see figl 
for "a"see figl 



_Drain_NCH LV NAT W=1.2 U m L=10um 



Drain NCH LV NA rW=4u^.=in,. m 



1.1/10 B 



1.2/10 B 



4/10B 



SGS-THOMSON Microelectronics 



CONFIDENTIAL 



ZZ33.15: ZZ33 TEG 15 transistor NCH LV NAT and LVS NO TUB, structure for model 
card 

A = LVLVS Minimum L=0.6 um Minimum W=0.45um 
B = LV NAT Minimum L=1.0 um Minimum W==0.45um 



1 PAD 


Lf HfOCKLr 1 HJIN 


WRITE on PAE 


Notes 


1 


Common gate 


GN LV 




2 


Drain NfHIVT W-IHum r-n>i„« 
Lsiam nv^riLv lvo w— iu|im L— u.4^m 


10/0.4 A 




3 


Drain NCH T V T VQ w-m..m t —a c.™ 
l^iaui iNV^n l v Lvo VV— lUJim L— U.jjim 


10/0.5 A 




4 


Drain NCH I V T VQ w=l Hum r — n A..m 


1 A / A ZT A 

10/0.6 A 


minimum L 


5 


Drain NCH F V T VQ w— lAn™ r — a *7...~ 
am n^nLV Lvo W— lU/im L— U. /lim 


10/0.7 A 




6 


Drain NCR T V T VQ w~in..m t — a q.™ 
uiaui i>v^xi lv lvo w— lujxm L == u.oiim 


10/0.8 A 




7 


Drain WPH T .V T VQ r — in 
LTdin lN^riLv Lvo W— lU[im L=10fim 


10/10 A 




8 


Drain NCH IVI VQ W=A t ~ia... 

i^idiu lN^n lv lvo w— u.ofxm L— lUjim 


0.6/10 A 




9 


Drain NPM T V T VQ w— A 7„m t — i a.. 
lyiam iN^n lv Lvo w— u. /[ixn L=lUu,m 


0.7/10 A 




10 


Drain NCH T V T VQ W— A o..m t — ia,™ 
j - yiaiAi iiv-/n lv lvo w— u.ypirn l— iUum 


0.9/10 A 




11 


Drain NCR T V T VQ W— A 7iim r —a 
j-^iam i>iv/n lv lvo w— u. /jim l— u.o^im 


0.7/0.6 A 




12 


Drain NCR TV! VQ W=fi £^u™ r — i a,™ 


.65/10 A 




13 


Drain NCR T V F VQ W=n 7^um r -ta.m 

i^i am i^^H V LVO W \J. 1 jJlITl L — 1 ULUTl 


.75/10 A 




14 


Drain NCH LV T VQ W=innm r =n ^i.m 

nvyiiL/V V O VV 1 ULl 1 11 L — U.jJlim 


1 A /A CCA 

10/0.55 A 




15 


Drain NCH r V F VQ W=mnm r =a a<;..»~ 


10/0.65 A 




16 


CAmmnn Qmiiw» 
v^uiiiiiivsli OUU1LC 


SN 




| 17 


Cflmmnti RaHvYwaII 
v> wiiii nuii puuy/ wen 


B 




18 


Cntnmnn Rino tr\ 1 waII 
v^\jimiiv/ii rviiig iu j WCil 


1 IT 7T""T T 

3 WELL 




19 


Drain NCH LV NAT W=10nm T =n Sum 


1 A /A o r> 

lU/U.o B 




20 


Drain NCH LV NAT W=lOnm r =n Onm 


1 A/A A F) 

iu/u.y b 




21 


Drain NCH LVNAT W=10nm t -1 Anm 


1 A / 1 A T» 

10/1.0 B 


minimum L 


22 


Drain NCH LV NAT W=10nm T =1 inm 

" x y li J. VV 1 \JpLLLL L — 1.1 JXIXl 


10/1. 1 B 




23 


Drain NCH LV NAT W=10nm r -1 ?nm 


1U/1. 2 B 




24 


Drain NCH LV NAT W=10um L=10um 


10/10 B 




25 


Drain NCH LV NAT W=0.6um L=10um 


0.6/10 B 




26 


Drain NCH LV NAT W=0.7um L=10um 


0.7/10 B 




27 


Drain NCH LV NAT W=0.9um L=10nm 


0.9/10 B 




28 


Drain NCH LV NAT W=0.7um L=1.0um 


0.7/1.0 B 




29 


Drain NCHLVNATW=0.65umL=10um 


.65/10 B 




30 


Drain NCH LV NAT W=0.75um L=10um 


.75/10 B 




31 


Drain NCH LV NAT W=10um L=1.05um 


10/1.05 B 




32 


Drain NCH LV NAT W=10um L=1.15um 


10/1.15 B 
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ZZ33_16: ZZ33 TEG 16 transistor NCH LV NAT and LVS 
A - LV LVS Minimum L=0.6 urn Minimum W=0.45um 
B - LV NAT Minimum L=1.0 um Minimum W=0.45um 



PAn 

1 
1 


1 DESCRIPTION 

Common gate 


WRITE on PAD 

GNLV 


NOTES 




Dram NCH LV LVS W=10umL=0.3um 


10/0.3 A 






Dram NCH LV LVS W=10um L=0.35um 


10/0.35 A 




4 


Drain NCH LV LVS W=10um L=0.45um 


10/0.45 A 






Dram NCH LV LVS W=10um L=0.75um 


10/0.75 A 




u 


Dram NCH LV LVS W=10um L=0.9um 


10/0.9 A 




7 


uram NCH LV LVS W= 1 O^m L= 1 Oum 


10/1.0 A 




ft 


Dram NCH LV LVS W=0.4um L=10um 


0.4/10 A 




Q 


Drain NCH LV LVS W=10um L=0.6 um (a=0 3) 


10/0.6 A .3 


for V'see figl 


10 

i \J 


Drain NCH LV LVS W=10um L=0.6 um (a=0 4) 


10/0.6 A. 4 


for "a"see figl 


1 1 


T~\ -mtv\ 7 KT/" i Ll T 1 T T t rrt » « _ 

uram NCH LV LVS W=10um L=0.6 um (a=0 5) 


10/0.6 A .5 


for "a"see figl 


1? 


Dram NCH LV LVS W=0.45um L=0.6 um 


0.45/0.6 A 




13 

'X jJ . 


Drain NCH LV LVS W=0.35um L=10um 


0.35/10 A 




14 


Dram NCH LV LVS W=0.45um L=10um 


0.45/10 A 




H 
i j 


Drain NCH LV LVS W=0.55ym L=lOjxm 


0.55/10 A 




16 


Common Source 


SN 




17 


Common Body/well 


B 




1 o 


Common Ring to 3 well 


3 WELL 




19 


Drain NCH LV NAT W=l0um L=0.6um 


10/0.6 B 




20 


urain NCH LV NAT W=10^m L=0.7fim 


10/0.7 B 




21 


Dram NCH LV NAT W=10um L=.75um 


10/.75B 




22 


Drain NCH LV NAT W=10|^m L=0.85um 


10/.85B 




23 


Drain NCH LV NAT W=10um L=0.95um 


10/.95 B 




24 


Drain NfHI VWATw-in r « 
ui<xm i^ALVMl W=10um L=1.05um 


10/1.05 B 




25 


Dram NCH LV NAT W=0.4um L=10um 


0.4/10 B 




26 


Dram NCH LV NAT W=10um L=1.0fim (a=0 3) 


10/1.0 B. 3 1 


or "a"see figl 


27 


Dram NCH LV NAT W=10um L=l .Oum (a=0 4) 


10/1. 0B. 4 f 


or Vsee figl 


28 


Dram NCH LV NAT W=10um L=1.0^m (a=0 5) 


10/1.0 B. 5 f 


or Vsee figl 


29 


Drain NCH LV NAT W=0.45um L=0.8um 


0.45/0.8 B 




30 


Drain NCH LV NAT W=0.35um L=10nm 


0.35/10 B 




31 


Drain NCH LV NAT W=0.45 U m L=10nm 


0.45/10 B 




32 


Drain NCH LV NAT W=0.55um L=10um 


0.55/10 B 
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modeVcii 2233 17 transist0r NCH " V Drain extention NAT and LVS , structure for 

C = HV LVS Minimum L=0.8 um Minimum W=0.45 um 
D = HV NAT Minimum L=1.8 urn Minimum W=0.45um 



; pad 


DESCRIPTION 


WRITE on PAD 


► Notes 


1 


Common eate 


p\T J TX T 

ON HV 




2 


Drain NCH HV LVS W=10um L=0 6n m 


10/0.6 D 




3 


Drain NCH HV LVS W=10um L=0 7nm 


1 A/A n r\ 

1 O/O. / u 




4 


Drain NCH HV LVS W=10um L=0 Sum 


1 a/a c r\ 


minimum L 


5 

■ : 


Drain NCH HV LVS W=10um L=0 9um 


1 a/a a r\ 

10/o.y u 




6 


Drain NCH HV LVS W=10um L=l Oum 


i A/i a n 
10/1,0 D 




7 


Drain NCH HV LVS W=10ixm T -10nm 


1 A/1 A T\ 

10/10 D 




8 


Dram NCH HV LVS W=1.7um L=10um 


1.7/10 D 




9 


Drain NCH HV LVS W=l 8um L=10u m 


1 o/iA n 
l.o/lO D 




10 


Drain NCH HV LVS W=2 Oum L=10um 


1 A/i a n 




11 


Drain NCH HV LVS W=1.8um L=0 Sum 


1 O/A on 




12 


Drain NCH HV LVS W=l 75umL=10n m 


1. /j/10 D 




13 


Drain NCH HV LVS W=1.85um L=10u m 


I.oj/ 1U JJ 




14 


Dram NCH HV LVS W=10um L=0 75um 


1 A/ 7c r\ 
lv/. / j 3D 




15 


Drain NCH HV LVS W=10um L=0.85um 


1 A/ c<: n 




16 


Common Source 


oIN 




17 


Common Body/well 


n 

D 




18 


Common Ring to 3 well 


J YVllLL 




19 


Drain NCH HV NAT W=10um L=0.6um 


1 n/n fi n 

lU/U.O jj 




20 


Drain NCH HV NAT W=10um L=0.7um 


1 o/n 7 n 

lv/V. / U 




21 


Drain NCH HV NAT W=10um L=0 8um 


1 A/A c 
lU/U.o U 


minimum L 


22 


Drain NCH HV NAT W=10um L=0.9um 


1 ova o n 
lu/u.y jj 




23 


Drain NCH HV NAT W=10um L=l Oum 


1 n/i a n 

1U/ l.U JJ 




24 


Drain NCH HV NAT W=10um L=10um 


10/10 D 




25 


Drain NCH HV NAT W=1.7um L=10um 


1.7/10 D 




26 


Dram NCH HV NAT W=1.8um L=10um 


1.8/10 D 




27 


Drain NCH HV NAT W=2.0um L=10um 


2.0/10 D 




28 


Dram NCH HV NAT W=l .8um L=0.8um 


1.8/0.8D 




29 


Drain NCH HV NAT W=1.75um L=10um 


1.75/10 D 




30 


Drain NCHHVNATW=1.85umL=10um 


1.85/10 D 




31 


Dram NCH HV NAT W=10um L=0.75um 


10/.75 D 




|(~37~ ] 


Drain NCH HV NAT W=10um L=0.85um 


10/.85 D 





SGS-THOMSON Microelectronics 



Sk??^ 2 ? TEG 18 transist0r NCH HV Drain ext ^on NAT and LVS 
C-HVLVS Minimum L=0.8 um Minimum W=0.45um 

D = HV NAT Minimum L=l .8 um Minimum W=0.45 um 



PA1 
TAJ 


0 DESCRIPTION 


WRITE on PAI 


) NOTES 


1 
1 


Common gate 


GNHV 




o 


Dram NCH HV LVS W=10um L=0.4um 


10/0.4C 




1 
J 


Dram NCH HV LVS W=10um L=0.5um 


10/0 . 5 C 




A 


Drain NCH HV LVS W=10um L=0.55um 


10/ 55 C 




J 


Dram NCH HV LVS W=10um L=0.95um 


10/.95 C 




u 


Dram NCH HV LVS W=10um L=1.05um 


10/1.05 C 




7 


Drain NCH HV LVS W=l Oum L=l .Oum 


10/lOC 




o 


I"\— ^ 1 „ X T/~*i TTT TT F T" t T*^t v w _ 

Dram NCH HV LVS W=10umL=4um 


10/4C 




9 


Dram NCH HV LVS W=10um L=0.8 um (a=0 3) 




ior a see tigl 


10 


Dram NCH HV LVS W=10um L=0.8 um (a=0 4) 


0.8/10 C .4 


for "a"see figl 


I 


Dram NCH HV LVS W=10um L=0.8 um (a=0 5) 


0.8/10 C .5 


forVseefigl 


1 9 


Dram NCH HV LVS W=10um L=0.8 um (a=0 55) 


0.8/10 C. 55 


for "a"see figl 


n 


Dram NCH HV LVS W=10um L=0.8 um (a=0 65) 


0.8/1 0C. 5 


for "a M see figl 


14 


r\rqin XT/""" 1 T T TTT 7 T T 7fl fr T t _ 

Dram NCH HV LVS W=l0um L=0.8 um (a=0 7) 


0.8/10 C .7 


for 'V'see figl 




Drain NCH HV LVS W=4^im L=l0nm 


4/10 C 




16 
17 


Common Source 
Common Body/well 


SN 




io 


Common Ring to 3 well 


B 

3 WELL 




19 


I T«*n ■ <•■ XT/nTT TTT T ~K T L m w »■ ^ _ 

Dram NCH HV NAT W=l0um L=0 4um 


10/0.4 C 




20 


urain iMfi tiy NAT W=lQ^m L=0.5fim 


10/0.5 C 




21 


T"^»*«*»i*i XT/^TT T T\ 7 x t a t» -TTT « _ — 

Drain NCHHVNATW=l0umL=0.55um 


10/.55 C 




22 


Dram NCH HV NATW=10jim L=0.95um 


10/.95 C 




23 


Drain "M/^T-T VJ\T xtat itj 1 rv T * ^« 

j^rain jnih HV NAT W=l0)j,m L=l.05|im 


10/1.05 C 




24 


rir*Ot« XT/^f T TTT T XT A Ti nr ■* n ; 

Drain NCH HV NAT W=l0um L=l .Oum 


10/10 C 




25 


Dram NCH HV NAT W=l0um L=4um 


10/4 C 




26 


Dram NCH HV NAT W=l0um L=0.8 ^m (a=0 3) 


0.8/10 C .3 1 


or Vseefigl 


27 


Dram NCH HV NAT W=l0um L=0.8 um (a==0 4) 


0.8/10 C .4 


or Vsee figl 


28 


Drain NCH HV NAT W=l0um L=0.8 ^m (a=0 5) 


0.8/10 C .5 


or M a"see figl 


29 ] 


>am NCH HV NAT W=l0um L=0.8 um (a=0 55) 


0.8/10 C. 55 f 


or Vsee figl 


30 I 


)ram NCH HV NAT W=l0um L=0.8 um (a=0 65) 


0.8/1 0C. 5 fi 


3r Vsee figl 


31 


Drain NCH HV NAT W=l0um L=0.8 um (a=0 7) 


0.8/10 C. 7 fi 


)r "a"see figl 


32 


Drain NCH HV NAT W=4 U m L=l Oum 


4/10 C 
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ZZ33_19: ZZ33 TEG 19 transistor NCHHV Drain extention NAT and LVS No TUB 
structure for model card ' 
C = HV LVS Minimum L=0.8 um Minimum W=0.45um 
D = HV NAT Minimum L=l urn Minimum W=0.45um 



1 PAD 


DESCRIPTION 


WRITE on PAD 


. Notes ' ' 


1 


■ ("ommnn oato 


GNHV 




2 


Drain NCH HV LVS W= 1 0i i m r =n ■ m 


1 A /A H T\ 

10/0,6 D 


~ ' 1 


3 


Drain NCH HV LVS W=10nm T -n 7nm 


10/0.7 D 




— __J 


4 


Drain NCH HV LVS W=10nm r =0 Sum 


1 A /A O T^V 

10/0.8 D 


minimum L 


5 


Drain NCH HV LVS W=10nm r -n Qi. m 


10/0.9 D 




6 


Drain NCH HV LVS W=1 ftnm T -1 n„m 


1 A /I A l^v 

10/1.0 D 


- • 


7 


Drain NCH HV LVS W=innm r -m„m 


1 A It f\ r\ 

10/10 D 




8 


Drain NCH HV LVS W=l 7nm T -int.m 


1.7/10 D 




9 


Drain NCH HV LVS W=1 Sum T -in..™ 


1.8/10 D 


- 


10 


Drain NCH HV LVS W=2 Oum r =1 Hum 

A j-/ ▼ o vv Z-.UL4.iIl 1j — 1 U LI IT1 


O A/1 A r\ 

2.0/10 D 





11 


Drain NCH HV LVS W=l 8nm T =0 Bum 

' *«* ▼ U TT 1 . UJLiill — v/. OLA 111 


1 o /a on 
1.O/0.8D 


: — 

minimum L || 


12 


Drain NCH HV LVS W=l 75iim T =10ntn 


1. /5/10 D 




13 


Drain NCH HV LVS W=l 85nm I =10iim 


1 oc/iA n 

l.oS/10 D 


' 


14 


Drain NCH HV LVS W=10um I =0 7Snm 


1 A/ f\ 

10/. 75 D 




15 


Drain NCH HV LVS W=10um r =0 8Snm 


1 A/ Of r\ 

IO/.oj D 





16 


Common Source 


CXT 




17 


Common Bodv/well 


D 


— — H 

— —J 


18 


Common Ring to 3 well 


2 \I7TJT r 

3 WJiLL 




19 


Drain NCH HV NAT W=10um L=0 6um 


1U/U.0 JJ 


~ ~1 


20 


Drain NCH HV NAT W=10um L=0 7nm 


1 A/A n r\ 

10/0. / D 





21 


Drain NCH HV NAT W=10iim 1 =0 Rum 

, * ' " iv/JJ,lli x^j — ly.OLlill 


1 A / A O r\ 

lO/O.o D 





22 


Drain NCH HV NAT W=10um L=0 Qum 


1A/AA n 





23 


Drain NCH HV NAT W-lOum L=l Oum 


lU/ i.U JJ 




24 


Drain NCH HV NAT W=10um L=10um 


10/10 D 




25 


Drain NCH HV NAT W=1.7um L=10um 


1.7/10 D 




26 


Drain NCH HV NAT W=l .8um L=10um 


1.8/10 D 




27 


Drain NCHHV NAT W=2.0um L=10um 


2.0/10 D 




28 


Drain NCH HV NAT W=l .8um L=0.8um 


1.8/0.8D 




29 


Drain NCH HV NAT W=1.75um L=10um 


1.75/10 D 




30 


Drain NCH HV NAT W=1.85um L=10um 


1.85/10 D 




31 


Drain NCH HV NAT W=10um L=0.75um 


10/.75 D 




1 32 


Drain NCH HV NAT W=10um L=0.85um | 10/ 85 D 
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f™k?r\f^ EG 20 transistOr NCH HV Drain extention NAT and LVS, NO TUB 
<- - HV LVS Minimum L=0.8 um Minimum W=fl.45um 
D = HV NAT Minimum L=l um Minimum W=0.45 um 



p A I 

rAl 


> DESCRIPTION 


WRITE on PAI 


) NOTES 


1 


Common gate 


GN HV 




z 


Drain NCH HV LVS W=10um L=0.4um 


10/0.4 C 




'J 
J 


Drain NCH HV LVS W=10um L=0 5um 


10/0.5 C 




A 


Drain NCH HV LVS W=10um L=0.55um 


10/.55 C 






Dram NCH HV LVS W=10um L=0.95um 


10/.95 C 




O 


Dram NCH HV LVS W=10um L=1.05um 


10/1.05 C 




7 


Dram NCH HV LVS W=10um L=l Oum 


10/10 C 




0 
o 


■ N^.-^ - XT/"^TT ttt r « t w w . - _ 

Dram NCH HV LVS W=I0um L=4um 


10/4 C 




Q 


Dram NCH HV LVS W=10um L=0.8 um (a=0 3) 


0.8/10 C .3 


for V'see figl 


in 


Dram NCH HV LVS W=10um L=0.8 um (a=0 4) 


0.8/10 C .4 


for V'see figl 


1 1 


Drain NCH HV LVS W=10um L=0.8 um (a=0 5) 


0.8/10 C . 5 


for "a"see figl 


12 


T^f~o t r% XT/^TT T T\ 7 T T rn ttt- t s\ ■»- ^ _ 

urain NCH HV LVS W=l0nm L-0.8 jim (a=0 55) 


0.8/1 0C. 55 


for "a"see figl 


11 


F^rciin XTPTT TTT 7 T T 70 ttt */\ t ~ „ 

urain NCH HV LVS W=10jxm L=0.8 um (a=0 65) 


0.8/10 C .5 


for V'see figl 


14 


Drain NCH HV LVS W^lOjim L=0.8 ^im (a=0 7) 


0.8/10 C .7 


for V'see figl 


1 S 


Dram NCH HV LVS W=4jim L=10^m 


4/10 C 




16 


Common Source 


SN 




17 

l / 


Common Body/well 


B 






Common Ring to 3 well 


3 WELL 




19 


Urain NCH HV NAT W=10jim L=0.4um 


10/0.4 C 




20 


T^f O in XT/^TT T TT 7 XT A T> *t t a s\ _ „ i 

Drain NCH HV NAT W=10^im L=0.5jim 


10/0,5 C 




21 


Drain NCH HV NAT W=10|im L=0.55jim 


10/.55 C 




22 


warn NCH HV NAT W=10fxm L=0.95^im 


10/.95 C 




23 


Hroim XT/T_T TTT 7 XT A t» nr in »• 

Urain NCH HV NAT W=10fim L=L05^m 


10/1.05 C 




24 

AT 1 


Dram NCH HV NAT W=10um L=1.0um 


10/10 C 




25 


Drain NCH HV NAT W=10um L=4nm 


10/4 C 




26 


Dram NCH HV NAT W=10um L=0.8 um (a=0 3) 


0.8/10 C .3 


br V'see figl 


27 


Dram NCH HV NAT W=10um L=0.8 um (a=0 4) 


0.8/10 C .4 


or V'see figl 


28 


Drain NCH HV NAT W=10um L=0.8 um (a=0 5) 


0.8/10 C .5 t 


or V'see figl 


29 


3ram NCH HV NAT W=10um L=0.8 ^m (a=0 55) 


0.8/10 C .55 


or V'see figl 


^0 


3rain NCH HV NAT W=10um L=0.8 ^im (a=0 65) 


0.8/10 C .5 f 


or V'see figl 


31 


Drain NCH HV NAT W=10um L=0.8 ^im (a=0 7) 


0.8/10 C. 7 f 


or V'see figl 


32 


Dram NCH HV NAT W=4um L=10um 


4/10 C 
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CONFIDENTIAL 



ZZ33_21: ZZ33 TEG 21 transistor PCH HV FULL DREX NAT and LVS with d+ implant 
around contects ( P+ enclosure in A A 0 6um. n + / ga t.=l n ,,™ contend j + ^ n} 
b - HV LVS Minimum L=l .0 um Minimum W=0.45um 
F = HV NAT Minimum L=1.0 urn Minimum W=0.45um 



PAD 



10 



11 



12 



13 
14 



DESCRIPTION 



Common gate for transitor with drain 2-15 



Drain PCH HV LVS W=10 U m L=0.8um 



WRITE on PAD 



GP HV 



Drain PCH HV LVS W=10um L=0.9um 



Drain PCH HV LVS W=10um L=1.0um 



Drain PCH HV LVS W=10 um L=U um 



Drain PCH HV LVS W=10um L=l .2um 



Drain PCH HV LVS W=10um L=10um 



Drain PCH HV LVS W=1.7um L=10um 



Drain PCH HV LVS W=1.8um L=10um 



Drain PCH HV LVS W=2.0um L=10um 



Drain PCH HV LVS W=1.8um L=1.0um 



Drain PCH HV LVS W=1.75um L=10,xm 



Drain PCH HV LVS W=1.95um L=10^m 



10/0.8 E 



10/0.9 E 



10/1.0 E 



10/1.1 E 



10/1.2 E 



10/10 E 



1.7/10 E 



1.8/10 E 



2.0/10 E 



1.8/1.0 E 



1.75/10 E 



1.95/10 E 



Notes 



minimum L 



minimum L 



15 
16 



Drain PCH HV LVS W=10um L=0.95um 



Drain PCH HV LVS W=10um L=1.05um 



10/.95E 



10/1.05 E 



Common Source 



SP 



17 



18 



19 



20 



21 



22 



23 



24 



25 
26 



Common Body/well 



B 



Common for transitor with drain 19-32 



GPHV 



Drain PCH HV NAT W=10um L=0.8um 



10/0.8 F 



Drain PCHHVNATW=10umL=0.9um 



10/0.9 F 



Drain PCH HV NAT W=10um L=1.0um 



10/1.0 F 



Drain PCH HV NAT W=10um L=l.lum 



10/1.1 F 



Drain PCH HV NAT W=10um L=l .2um 



10/1.2 F 



Drain PCH HV NAT W=10um L=10nm 



Drain PCH HV NAT W=1.7um L=10um 



10/10 F 



1.7/10 F 



minimum L 



27 
28 



Drain PCH HV NAT W=l■8^m L=10um 



Drain PCH HV NAT W=2.0um L=10um 



1.8/10 F 



2.0/10 F 



29 



30 



31 



32 



Drain PCH HV NAT W=l ,8^m L=l .Qum 
Drain PCH HV NAT W=1.75um L=10um 



1.8/1.0 F 



Drain PCH HV NAT W=1.95um L=10um 



1.75/10 F 



Drain PCH HV NAT W=10um L=0.95um 
Drain PCH HV NAT W=10um L=1.05um 



1.95/10 F 



10/.95 F 



10/1.05 F 



minimum L 
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ZZ33.22: ZZ33 TEG 22 transistor PCH HV FULL DREX NAT and LVS with n+ imp lant 
around contacts (p+ enclosure in A A 0.6 u m typ ., n+ / rate = 1 .0um tvp cont ™i in r + = n } 
h - HV LVS Minimum L=l .0 um Minimum W=0.45um 
F =.HV NAT Minimum L=1.0 um Minimum W=0.45um 



PAD 



DESCRIPTION 



WRITE on PAD 



Notes 



Common gate for transitor with drain 2-15 



GPHV 



Drain PCH HV LVS W=10um L=0.55um 



10/0.55 E 



9 



10 



11 



12 



13 



14 



15 



Drain PCH HV LVS W=10um L=0.6um 



10/0.6 E 



Drain PCH HV LVS W=10um L=0.7um 



10/0.7 E 



Drain PCH HV LVS W=10um L=0.75um 



10/.75E 



Drain PCH HV LVS W=10um L=0.85um 
Drain PCH HV LVS W=10um L=l . 1 5um 



10/.85 E 



10/1.15 E 



Drain PCH HV LVS W=10um L=1.25um 



10/1.25 E 



Drain PCH HV LVS W=10um L=1.3um 



10/1.3 E 



Drain PCH HV LVS W=10um L=4um 



10/4 E 



Drain PCH HV LVS W=10um L=1.0um 
Drain PCH HV LVS W=10um L=1.0um 



10/1.0 E 



10/1.0 E 



Drain PCH HV LVS W=10um L=1.0um 



10/1.0 E 



Drain PCH HV LVS W=10um L=1.0um 



10/1.0 E 



Drain PCH HV LVS W=4um L=10um 



4/10 E 



OV p+ = 0.1 



OV p+ = 0.2 



OV p+ = 0.3 



p+/gate = 0.6 



16 



Common Source 



SP 



17 



18 



19 



20 



Common Body/well 



Common for transitor with drain 19-32 



Drain PCH HV NAT W=10um L=0.55um 



Drain PCH HV NAT W=10um L=0.6um 



B 



GPHV 



10/0.55 F 



10/0.6 F 



21 



22 



23 



24 



25 



26 



27 



28 



29 



Drain PCH HV NAT W=10um L=0.7um 



10/0.7 F 



Drain PCH HV NAT W=10um L=0.75um 



10/.75 F 



Drain PCH HV NAT W=10um L=0.85um 



10/.85 F 



Drain PCH HV NAT W=10um L=1.15um 
Drain PCH HV NAT W=10um L=1.25um 



10/1.15 F 



10/1.25 F 



Drain PCH HV NAT W=10um L=1.3um 
Drain PCH HV NAT W=10um L=4um 



10/1.3 F 



Drain PCH HV NAT W=10um L=1.0um 



Drain PCH HV NAT W=10ttm L=1.0um 



10/4 F 



10/1.0 F 



10/1.0 F 



OV p+ = 0.1 



OV p+ = 0.2 



30 



31 



32 



Drain PCH HV NAT W=10um L=1.0um 
Drain PCH HV NAT W=10um L=1.0um 



10/1.0 F 



OV p+ = 0.3 



10/1.0 F 



Drain PCH HVNATW=4umL=10um 



p+/gate = 0.6 



4/10 F 
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ZZ33_23: ZZ33 TEG 23 transistor PCH HV FULL DREX NAT and LVS 



E - HV LVS Minimum L=1.0 urn Minimum W=0.45um 
F - HV NAT Minimum L=l .0 um Minimum W=0.45 um 



PAD 


DESCRIPTION 


WRITE on PAD 


Notes 


1 

1 


Common gate for transitor with drain 2-15 


GPHV 




? 


rirairi PPU U\ 7 T \70 W 7 1A r r\ r\ 

urain rtH HV LVS W=10jim L=0.8|im 


10/0.8 E 




3 


. Drain PPtT U\ J TUC YI7 1 A t f\ c\ 

uram rtn nv L\b W=10fim L=0.9nm 


10/0.9 E 




4 


Drain PPH U\l t \7Q ia i1w t i a 

urdin runHV LVa W— lUjim L=1.0jim 


10/1.0 E 


minimum L 


5 


Drain PPT-T I-TV T WO YI7— 1 A., t 1 1 

urdin run nv LVa W=lu^m L-l.l|im 


10/1.1 E 




6 


Drain PPR UA/ T WO YI7 in.. t i r% 

uram ruH riv LVS W=10fim L=1.2|Lim 


10/1.2 E 




7 

/ 


Drain PPU UW T WO \1T 1 A r 1 y\ 

uram ruH HV LVS W=lO|im L=l0nm 


10/10 E 




o 


Drain P/^U TJA 7 t lu A if t * r\ 

uram ruH HV LVS W=0.35fim L=10|im 


0.35/10 E 




9 


Drain Pr^U UW T WO \\7 f\ A t t /\ 

uram ruH HV LVS W=0.4jam L=10jim 


0.4/10 E 




10 


Drain Pr^f-J I_TW t \7c iir a ac t t r\ 

uram rtii nv LVS W=0.45fim L=10(im 


0.45/10 E 




11 


Drain PPM RV T WO W— a /i c t i a 

uram run hv LVS W-U.45^m L-l .0|im 


0.45/1.0 E 


minimum W,L 


12 


Drain PPR tfV r wo 117— A c:.,«. t i a 

uram runnv LVb W-U.55^m L=10fim 


0.55/10 E 




13 


Drain PPtT IJW T WO 117 1 A r i /\ 

uram rtn HV LVS W=1.0jim L=10jim 


1/10 E 




14 


Drain PPtT UW T WO 11/ in . t a /\r 

uram run hv LVb W^lUjum L=0.95jim 


10/.95 E 




15 


Drain PPR HV T VO \y-iA,,«, r i ac 

i^idin run nv Lvc> W— lUjim L— L05p,m 


10/1.05 E 




16 


tomrnon source 


SP 




17 


uommon £>oay/well 


B 




18 


common ror transitor with dram 19-32 


GPHV 




19 


Drain PfH HVKATW-inum i-no,,^ 

i^iam iv^nnv W — lUjim L = U.oLim 


10/0.8 F 




20 


Drain PPH RV mat \\r— 1 n. . ^ r _a a 
Miaui rv_,n n v IMA I W— lUjxm L=0.9(im 


10/0.9 F 




21 


Drain PPH RV "MAT w— m..~* t _i a.. 
uiam i n v iN/vi W— lUjim L~l.Ujim 


10/1.0 F 


minimum L 


22 


Drain PPH RV MAT w— in,.™ t — i i 

l^iaiii rv^ririvrN/vl W~lU|Xm L— l.lum 


10/1.1 F 




23 


Drain PPR RVWAT U/— 1 n..«, r _i o 
l^iaui rtnnv Ml W— lu^m L— 1.2(1 m 


10/1.2 F 




24 


Drain PCH HV NAT W=10um L=10nm 


10/10 F 




25 


Drain PCH HV NAT W=0.35um L=10um 


0.35/10 F 




26 


Drain PCH HV NAT W=0.4^m L=10um 


0.4/10 F 




27 


Drain PCH HV NAT W=0.45nm L=10nm 


0.45/10 F 




28 


Drain PCH HV NAT W=0.45um L=1.0nm 


0.45/1.0 F 


minimum W,L 


29 


Drain PCH HV NAT W=0.55um L=10um 


0.55/10 F 




30 


Drain PCH HV NAT W=l .Ojxm L=10um 


1.0/10 F 




31 


Drain PCH HV NAT W=10um L=0.95nm 


10/.95 F 




32 


Drain PCH HV NAT W=10um L=1.05nm 


10/1.05 F 
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ZZ33 24: ZZ33 TEG 24 transistor PCH HV NAT and LVS Drain extention 
E - HV LVS Minimum L=l .0 urn Minum W=l .8um 
F = HV NAT Minimum L=l .0 urn Minum W=l .8um 



PA1 


DESCRIPTION 


WRITE on PAE 


> Notes 


1 


Common gate for transitor with drain 2-15 


GPHV 




<•> 
z 


Drain PCH HV LVS W=10um L=0.55um 


10/0.55 E 






Drain PCH HV LVS W=10um L=0.6um 


10/0.6 E 




4 


Drain PCH HV LVS W=10um L=0.7um 


10/0.7 E 




] 5 


Drain PCH HV LVS W=10um L=0.75um 


10/.75E 




r 
0 


Drain PCH HV LVS W=10um L=0.85um 


10/.85 E 




7 


Drain PCH HV LVS W=10um L=l. 15um 


10/1.15 E 




o 

8 


Dram PCH HV LVS W=10um L=l .25um 


10/1.25 E 






Drain PCH HV LVS W=10um L=1.3um 


10/1.3 E 




1 A 


Drain PCH HV LVS W=10um L=4um 


10/4 E 




1 1 


Drain PCH HV LVS W=10um L=1.0um (a=0 3) 


10/1.0E.3 


for Vsee.figl 


lz 


Drain PCH HV LVS W=10um L=1.0um (a=0.4) 


10/1. 0E. 4 


for "a"see figl 


ij 


Drain PCH HV LVS W=10um L=1.0um (a=0.5) 


10/1. 0E. 5 


for "a"see figl 


14 


Dram PCH HV LVS W=10um L=1.0um (a=0 7) 


10/1.0 E. 7 


for Vsee figl 


1 * 
1 j 


Drain PCH HV LVS W=4um L=10um 


4/10 E 




10 


Common Source 


SP 




1 n 
1 / 


Common Body/well 


B 




lo 


Common for transitor with drain 19-32 


GPHV 




1 Q 


Drain PCHHVNATW=10umL=0.55um 


10/0.55 F 




Ofi 
zu 


Drain PCH HV NAT W=10um L=0.6um 


10/0.6 F 




01 
Zl 


Drain PCH HV NAT W=10um L=0.7um 


10/0.7 F 




zz 


Drain PCHHVNATW=10umL=0.75um 


10/. 75 F 






Dram PCH HV NAT W=10um L=0.85um 


10/.85 F 




0/1 
Z4 


Drain PCH HV NAT W=10um L=1.15um 


10/1.15 F 




25 


Drain PCH HV NAT W=10um L=1.25um 


10/1 IS F 




26 


Drain PCH HV NAT W=10um L=1.3um 


10/1.3 F 




27 


Drain PCH HV NAT W=10um L=4um 


10/4 F 




28 ] 


Dram PCH HV NAT W=10umL=1.0um (a=0.3) 


10/1.0 F .3 1 


br "a"see figl 


29 ] 


Drain PCH HV NAT W=10um L=l .0\im (a=0 4) 


10/1 .OF. 4 1 


or "a"see figl 


30 ] 


Dram PCHHVNATW=10umL=1.0um(a=0.5) 


10/1.0 F. 5 f 


or Vsee figl 


31 I 


Drain PCHHVNATW=10umL=1.0um(a=0 7) 


10/1.0 F. 7 f 


or "a"see figl 


32 


Drain PCH HV NAT W=4um L=10um 


4/10 F 
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NEfcTe g f ° r Zefier diodes .The zener diode consists of a pn junction formed by 

t r 4 ? PaC, ° r K mplant d,ffUS,0na g ainSt P+ S&D ^ stanird layout is showJ in 

fig4Mb in which capacitor implant difiusion is designed as square area with Lension L 
S/d^ 8 ' the layout of type "B" zener is reported. In this case 
iie P+ diffusion s designed as square area with dimension L fl>r,,Y 
D * n DESCRIPTION ■ 
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RB_ZENER2: Teg for Zener diode. 



PAD 


1 DESCRIPTION 


WRITE on PAD 


fNotes 


1 


N+ Zener with L=3.5 um and poly plate 


CAPA POLY 3 5 


see ng. z 


2 


P+ Zener with L=3.5 um and poly plate 


p+ 


Sec Ilg. z 


3 


N+ Zener diode with N-well only, without capacitor implant 


NWELI T =1 iiim 




4 


P+ Zener diode with N-well only, without capacitor implant 






5 


Poly contact of Zener diode with N+ and P+ on pad 6 and 7 


POT Y 




6 


N+ Zener with L-3 urn with poly plate 


CAPA 3 


see fig. 2 


7 


P+ Zener with L=3 urn with poly plate 


P+ 


see fig. 2 


8 


N+ Zener type "B* with L=4 urn and capacitor -well implant 


p+ in CAPA P+=4 


see rig. ja,b 


9 


P+ Zeiier type "B' with L=4 um and capacitor =well implant 


P+ 


see fig. 5a,b 


10 


N+ Zener type "B' with L=3 um and capacitor =well implant 


p+ in CAPA P+=3 


see fig. 5a,b 


11 


P+ Zener type "B' with L=3 um and capacitor =well implant 


P+ 


see fig. 5a,b 


12 


N+ Zener type "B* with L=2 um and capacitor =well implant 


p+ in CAPA P+-2 


see ng. !>a,b 


13 


P+ Zener type "B* with L=2 um and capacitor -well implant 




see fig. 5a,b 


14 


N+ Zener with L=2 um and L =2 1 .5 um 


CAPA 9/91 S 
y~^r\ri\ Z/Z 1 .J 


see fig. 3 


15 


P+ Zener with L=2 um and L,=2 1 .5 um 


p+ 


see fig. 3 


16 


N+ Zener with L=2 um and L,=23 um 


CAPA 9/9^ 

V-'HX A Z/Z J 


see fig. 3 


'7 


P+ Zener with L=2 um and L,=23 um 


P+ 


see fig. 3 


18 


N+ Zener, with L=2 um and L,=24.5 um 


CAPA 9/94 ^ 


see fig. 3 


1? 


P+ Zener with L=2 um and L,=24.5 um 


P+ 


see iig. j 


20 


N+ of 3 serie conected Zener diode type M B" 


CAPA 3 ZENER P+-2 


see ng. ja,D 


21 


N+ of 4 serie conected Zener diode type H B" 


CAPA 4 ZENER P+=2 


see fig. 5a,b 


22 


N+ of 5 sene conected Zener diode type "B" 


CAPA 5 ZENER P+=2 


see fig. 5a,b 


23 


P+ for serie conected Zener diode type "B" 


P+ 


see fig. 5a,b 


24 


N+ of 2 sene conected Zener diode type "B" 


CAPA 2 ZENER P+=2 


see fig. 5a,b 


25 i 


Zener type "B' with L=2 um and capacitor -well implant i 


i+ in p+ (no N-well), n+=4 




26 J 


H Zener type "B* with L=2 um and capacitor -well implant 


P+ 




z/ f 


s+ zener B L-2 and with capacitor =N-well implant ( 


:APA=WP+=2 


see fig. 5a,b 


28 I 


>+ Zener "B" L-2 and with capacitor -N-well implant 


>+ 


see fig. 5a,b 


29 * 


H Zener "B" L=2 and without N-well implant ( 


:apa=nwell p+=2 


see fig. 5a,b 


30 P 


+ Zener "B" L=2 and without N-well implant 


>+ 


see fig. 5a,b 


31 i> 


J+ Zener diode with L=4 and contact on N+capacitor implant f 


:ONT CAPA 4 




32 ? 


+ Zener diode with L-4 and contact on N+capacitor implant p 


>+ 
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Spreading Resistance Structures 

The active area dimensions of each structure are 300x2147 



Structures 


Layers 


P+ S&D in Nwell 


17,1,56,2 


Capacitor implant and P+ S&D 


56,17,3,40,2 


Ptub 


13,56,2 


LVS pch 


13,1,2 


LVS nch 


13,2 


P+ Contact in Nwell 


56,19,1,2 


N+ Contact with N+ S&D in Ptub 


56,19,2 


Nwell 


56,13,1,2 


P-LDD 


56,57,17,1 


N-LDD 


56,57,2 


P+S&D 


17,56,2 


N+S&D 


56,2 


Capacitor implant 


56,13,3,40,2 




Fig. 1 



Non Volatile Memory Process Development 34 




Non Volatile Memory Process Development 35 



SGS-THQMSON Microelectronics 



CONFIDENTIAL 





ZZ33 TEG SP01 
28nm J SP cell with different sensinp W/f . 


PAD 


lJiioCKir 1 ION 




1 


DRAIN SP CFT T 9 Sum 2 WTTU CnXTOTXT/^ ur/r r\ r ir\ a 

^ rLAA ^ ^-ci^j^ zofim wiiii. MiJNMJNCj W/L=0 5/0 4 




2 


DRAIN SP CELL 28nm 2 WTTR QFisjQTMr' w/t -n c/r\ ac 




3 


DRAIN SP CELL 28um 2 WTTR QFMCTwr: w/t — a c/a c 




4 


DRAIN SP CELL 28um 2 WTTR <5FM^rMn w/t -a */a cc 
v^i-*^!^ ^ojim wiin oiiiNoliNvj W/JL =: U 5/0 55 




1 5 


DRAIN SP CELL 28nm 2 WITH qpmctxt/^ w/t — a c/n o 
IJA ^ofiiii Willi ociNolINvJ W/L— 0.5/0 7 




6 


DRAIN SP CELL 28nm 2 WTTR QPMCTxrr 1 w/t — a r/n r 
^ v^-ui^ z,ojaiii wi in oillNMJNvj W/L = 0.6/0 5 




7 


DRAIN SP CELL 28um 2 WTTR <\Fr\T<2TArr; w/t -a nin a 

^^i^ ^op,ui wiin LjJj/lN oliNlj W/iv 0 //(J 4 





8 


DRAIN SP CELL 28um 2 WTTR SFN^FNin w/r -n 7/n * 




1 9 


DRAIN SP CELL 28um 2 WTTR SFN^rwn w/r -m/m 




10 


DRAIN SP CELL 28um 2 WTTR ^FM^mn w/t -no/n/i; 




! n 


DRAIN SP CELL 28um 2 WTTR ^FN^rwr; w/t -a q/a c 




1 12 


DRAIN SP CELL 28um 2 WITR SFNSrrsrr; w/t -nc/n« 

v^*ju £,upm vv 1 1 n OJCINollNU VV/l-r-U.o/U.55 




13 


DRAIN SP CELL 28nm 2 WTTR <2Fwqtm/^ w/t -a a/a >i 
^ A v^^i^i^ z,ojiin wiin oiiiNoliNvj W/.L— 0 y/u 4 




14 


GATE ST1 FOR EVEN BYTF OF sip pft t ?s„™2 




1 15 


GATE ST2 FOR ODD RYTF of <?p prt t oe,.™2 

^ A WAV wiviy d i i£ ur or L/iiLL/ Zolim 




16 


CONTROL GATE SP CELL 28nm 2 




| 17 


SOURCE 




1 18 


BODY 




1 19 


DRAIN SP CELL 28um 2 WITH SENSING W/r -n o/n as 





! 20 


DRAIN SP CELL 28um 2 WITR SFN^TNn w/t -no/^ 

* *-up,ni vviiii oi^rN oirNVj W/l^ — U V/U 5 





1 21 


DRAIN SP CELL 28um 2 WITH SFNSirNrrr w/t -n q/a « 




22 


DRAIN SP CELL 28um 2 WTTR ^FN^txt/^ w/t -n q/a /: 




23 


DRAIN SP CELL 28um 2 WTTR ^FN^tmh w/t -n q/a 

^vfim vvi ixi oril>loli>Jvj vy/Li — \).yf{J o5 




24 


DRAIN SP CELL 28um 2 WITH SFNSTTsia w/t -n q/a 7 

vv 1 1 11 OI^INOIINVJ W/l^ — U.y/U / 




25 


DRAIN SP CELL 28um 2 WITH SFNSTNO w/t -i n/n ^ 




26 


DRAIN SP CELL 28um 2 WITH SFNSnsifr W/T -i i /n a 

^* AAA vta in OlIN VJ W / J_j — 1 1/U M- 




I 27 


DRAIN SP CELL 28um 2 WITH SENSING W/T -1 i /n 




1 28 


DRAIN SP CELL 28nm 2 WITH SENSING W/L=l 1/0 5 




| 29 1 


DRAIN SP CELL 28nm 2 WITH SENSING W/L=l. 1/0 55 




1 in i 


DRAIN SP CELL 28nm 2 WITH SENSING W/L=l 1/0 6 




! 31 i 


)RAIN SP CELL 28mn 2 WITH SENSING W/L=l 1/0 65 




32 1 


)RAIN SP CELL 28fim 2 WITH SENSING W/L=l.l/0 7 

















ZZ33 TEG SP02 
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28fim 2 SP equiv. trans, with different sensing W/L 


PAD 


DESCRIPTION 




1 


DRAIN SP EQ, TR. 28jim 2 WITH SENSING W/L-0.5/0 4 




2. 


DRAIN SP EQ. TR. 28um 2 WITH SENSING W/L=0.5/0 45 




3 


DRAIN SP EQ. TR. 28nm 2 WITH SENSING W/L=0.5/0 5 




4 


DRAIN SP EQ. TR. 28um 2 WITH SENSING W/L=0.5/0 55 




5 


DRAIN SP EQ. TR. 28um 2 WITH SENSING W/L=0.5/0 7 




6 


DRAIN SP EQ. TR. 28um 2 WITH SENSING W/L=0 6/0 5 




7 


DRAIN SP EQ. TR. 28ftm 2 WITH SENSING W/L=0.7/0.4 




8 


DRAIN SP EQ. TR. 28nm 2 WITH SENSING W/L=0.7/0 5 




9 


DRAIN SP EQ. TR. 28um 2 WITH SENSING W/L=0.7/0 7 




10 


DRAIN SP EQ. TR. 28nm 2 WITH SENSING W/L=0 8/0 45 




ll 


DRAIN SP EQ. TR. 28um 2 WITH SENSING W/L=0.8/0 5 




12 


DRAIN SP EQ. TR. 28fim 2 WITH SENSING W/L=0.8/0 55 




13 


DRAIN SP EQ. TR. 28[im 2 WITH SENSING W/L=0 9/0 4 




14 


GATE ST1 FOR EVEN BYTE OF SP EQ. TR. 28|xm 2 




15 


GATE ST2 FOR ODD BYTE OF SP EQ. TR. 28um 2 




16 


CONTROL GATE SP EQ. TR, 28^m 2 




17 


SOURCE 




18 


onnv 

DUL/ I 




1 0 
ly 


T~iD A TXT CD Tn ^ o 2 it tttit x #-i , „ 

L>KAIJN SP EQ. TR. 28fim' WITH SENSING W/L=0 9/0 45 




2U 


DRAIN SP EQ. TR. 28nm 2 WITH SENSING W/L=0 9/0 5 




0 1 

Ll 


DRAIN SP EQ. TR. 28nm 2 WITH SENSING W/L=0.9/0 55 




ll 


DRAIN SP EQ. TR. 28nm 2 WITH SENSING W/L=0.9/0 6 




23 


T^\ O A TXT O Tl T7/^ T^r* 7 xxrxrx^xx »— 

DRAIN SP EQ. TR. 28nm 2 WITH SENSING W/L=0.9/0 65 




24 


DRAIN SP EQ. TR. 28^m 2 WITH SENSING W/L=0 9/0 7 




25 


DRAIN SP EQ. TR. 28nm 2 WITH SENSING W/L= 1.0/0 5 




zo 


DRAIIM SP EQ. TR. 28jiirr WITH SENSING W/L=l 1/0 4 




2/ 


~W) A TXT C "D Tr* ^ o 2 tx rxn-ix x i-> ni ^ . 

DRAIN SP EQ. TR. 28nm' WITH SENSING W/L= 1.1/0 45 




lo 


likaiin bQ. 1R. 28jim z WITH SENSING W/L=l.l/0 5 




ly J 


DRAIN SP EQ. TR. 28um 2 WITH SFNSTNr T w/r 




30 1 


DRAIN SP EQ. TR. 28^m 2 WITH SENSING W/L=l.l/0 6 




31 I 


DRAIN SP EQ. TR. 28^m 2 WITH SENSING W/L=l.l/0 65 




32 I 


)RAIN SP EQ. TR. 28nm 2 WITH SENSING W/L=l.l/0 7 

















ZZ33TEGSP05 

28nm 2 SP cell with different tunnel area and field transistor length 
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PAD 


DESCRIPTION 




1 


DRAIN SP CELL 28nm 2 WITH TUNNEL W/L=0.4/0 4 




2 


DRAIN SP CELL 28nm 2 WITH TUNNEL W/L=0 4/0 45 




3 


DRAIN SP CELL 28nm 2 WITH TUNNEL W/L=0 4/0 5 




4 


DRAIN SP CELL 28nm 2 WITH TUNNEL W/L=0 4/0 55 




5 


DRAIN SP CELL 28nm 2 WITH TUNNEL W/L=0 5/0 4 




6 


DRAIN SP CELL 28fim 2 WITH TUNNEL W/L=0 5/0 45 




7 


DRAIN SP CELL 28nm 2 WITH TUNNEL W/L=0.5/0.5 




8 


DRAIN SP CELL 28nm 2 WITH TUNNEL W/L=0.5/0.55 




9 


DRAIN SP CELL 28nm 2 WITH TUNNEL W/L=0 6/0 4 




10 


DRAIN SP CELL 28nm 2 WITH TUNNEL W/L=0 6/0 45 




11 


DRAIN SP CELL 28nm 2 WITH TUNNEL W/L=0 6/0 5 




12 


DRAIN SP CELL 28^m 2 WITH TUNNEL W/L=0.6/0 55 




13 


DRAIN SP CELL 28nm 2 WITH FIELD Ll/L2=0.75/0 5 




14 


GATE ST1 FOR EVEN BYTE OF SP CELL 28nm 2 




15 


GATE ST2 FOR ODD BYTE OF SP CELL 28nm 2 




16 


CONTROL GATE SP CELL 28nm 2 




17 


SOURCE 




18 


BODY 




19 


DRAIN SP CELL 28nm 2 WITH FIELD Ll/L2=0 8/0 5 




20 


DRAIN SP CELL 28nm 2 WITH FIELD Ll/L2=0 85/0 5 




21 


DRAIN SP CELL 28nm 2 WITH FIELD Ll/L2=0 9/0 5 




22 


DRAIN SP CELL 28^m 2 WITH FIELD Ll/L2=0.95/0 5 




23 


DRAIN SP CELL 28ym 2 WITH FIELD Ll/L2=1.0/0.5 




24 


DRAIN SP CELL 28nm 2 WITH FIELD Ll/L2=1.05/0 55 




25 


DRAIN SP CELL 28nm 2 WITH FIELD Ll/L2=l. 1/0.55 




26 


DRAIN SP CELL 28fim 2 WITH FIELD Ll/L2=1.15/0 55 




27 


DRAIN SP CELL 28^m 2 WITH FIELD Ll/L2=l 2/0 55 




28 


3RAIN SP CELL 28fim 2 WITH FIELD Ll/L2=l 25/0 55 




29 


DRAIN SP PFT F ?Rnm 2 WTTU crcr T\rirr'\i<Mf\t- r 

or zojxm WllH rlbLD Ll/L2=l 3/0 5 




30 I 


DRAIN SP CELL 28jim 2 WITH FIELD Ll/L2=l.35/0 5 




31 I 


)RAIN SP CELL 28nm 2 WITH FIELD Ll/L2=l.4/0 5 




32 I 


)RAIN SP CELL 28nm 2 WITH FIELD Ll/L2=l 4/0 5 
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Sensing and Select transistors for SP 28jim 2 
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Pad 


DESCRIPTION .. 


1 


GATE N-CH LV LVS DREX NO-TUB (SENSING SP typ 0.9/0.5) 


2 


DRAIN N-CH LV LVS DREX NO-TUB W/L = 10/0.4 


3 


DRAIN N-CH LV LVS DREX NO-TUB W/L = 10/0.45 


4 


DRAIN N-CH LV LVS DREX NO-TUB W/L = 10/0.5 


5 


DRAIN N-CH LV LVS DREX NO-TUB W/L =10/0.6 


6 


DRAIN N-CH LV LVS DREX NO-TUB W/L = 10/0.47 


7 


DRAIN N-CH LV LVS DREX NO-TUB W/L = 10/10 


8 


DRAIN N-CH LV LVS DREX NO-TUB W/L = 0.8/1 0 


9 


DRAIN N-CH LV LVS DREX NO-TUB W/L = 0.9/10 


10 


DRAIN N-CH LV LVS DREX NO-TUB W/L = 1.1/10 1 


11 


DRAIN N-CH LV LVS DREX NO-TUB W/L = 0.9/0.5 


12 


SOURCE 


13 


BODY 


14 


GATE N-CH HV LVS DREX NO-TUB (SELECT SP typ 1.3/1.0) 


15 


DRAIN N-CH HV LVS DREX NO-TUB W/L = 10/0.8 


16 


DRAIN N-CH HV LVS DREX NO-TUB W/L = 10/0.9 


1.7 


DRAIN N-CH HV LVS DREX NO-TUB W/L = 10/1.0 


18 


DRAIN N-CH HV LVS DREX NO-TUB W/L = 10/1.1 1 


19 


DRAIN N-CH HV LVS DREX NO-TUB W/L = 10/1.2 


20 


DRAIN N-CH HV LVS DREX NO-TUB W/L = 10/10 


21 


DRAIN N-CH HV LVS DREX NO-TUB W/L = 1 .2/1 0 


22 


DRAIN N-CH HV LVS DREX NO-TUB W/L = 1.3/10 


23 


DRAIN N-CH HV LVS DREX NO-TUB W/L = 1.5/10 


24 


DRAIN N-CH HV LVS DREX NO-TUB W/L = 1.3/1.0 


25 


Select Transistor 1 (L V oxide) 


26 


Select Transistor 2 (HV oxide only for Pad 28) 


27 


Control Gate 


28 


Drain SP cell 28um 2 : tunnel 0.5x0.5,W/L(sens.)=0.9/0.5, coupl.cap .= tun. 1.3x3 55 




uraui br cell 28^im : coupl.cap. 1.85x3.55 (dist. CG-draui=0.9um) 


36 


Drain SP cell 28um 2 : coupl.cap. 1.6x3.55 (dist. CG-drain=l.lum) 


31 ] 


Drain SP cell 28um 2 : couplcap. 1.45x3.55 (dist. CG-drain=1.2nm) 


32. ] 


BODY 
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PAD 


DESCRIPTION 




1 


DRAIN SP CELL 28iim 2 WITH SENSING W/L=0.5/0.4 




2 


DRAIN SP CELL 28uiri 2 WITH SENSING W/L=0.5/0.45 




. 3 


DRAIN SP CELL 28iim 2 WITH SENSING W/L=0.5/0.5 




4 


DRAIN SP CELL 28iim 2 WITH SENSING W/L=0.5/0.55 




; 5 


DRAIN SP CELL 28iim 2 WITH SENSING W/L=0.5/0.7 




6 


DRAIN SP CELL 28iim 2 WITH SENSING W/L=0.6/0.5 




7 


DRAIN SP CELL 28iim 2 WITH SENSING W/L=0.7/0.4 




8 


DRAIN SP CELL 28iim 2 WITH SENSING W/L=0.7/0.5 




9 


DRAIN SP CELL 28nm 2 WITH SENSING W/L=0.7/0.7 




10 


DRAIN SP CELL 28iim 2 WITH SENSING W/L=0. 8/0.45 




11 


DRAIN SP CELL 28um 2 WITH SENSING W/L=0.8/0.5 




12 


DRAIN SP CELL 28|xm 2 WITH SENSING W/L=0.8/0.55 




13 


DRAIN SP CELL 28um 2 WITH SENSING W/L=0.9/0.4 




.14 ; 


ST1 DUMMY 




15 


ST2 DUMMY 




16 


CONTROL GATE SP CELL 28nm 2 




17 


SOURCE 




18 


BODY 




19 


DRAIN SP CELL 28iim 2 WITH SENSING W/L=0.9/0.45 




20 


DRAIN SP CELL 28nm 2 WITH SENSING W/L=0.9/0.5 




21 


DRAIN SP CELL 28nm 2 WITH SENSING W/L=0.9/0.55 




22 


DRAIN SP CELL 28nm 2 WITH SENSING W/L=0.9/0.6 




23 


DRAIN SP CELL 28jim 2 WITH SENSING W/L=0.9/0.65 




24 


DRAIN SP CELL 28^m 2 WITH SENSING W/L=0.9/0.7 




25 


DRAIN SP CELL 28jim 2 WITH SENSING W/L=l .0/0.5 




26 


DRAIN SP CELL 28nm 2 WITH SENSING W/L=l. 1/0.4 




27 


DRAIN SP CELL 28jim 2 WITH SENSING W/L=l . 1/0.45 




28 


DRAIN SP CELL 28nm 2 WITH SENSING W/L=l . 1/0.5 




29 


DRAIN SP CELL 28^m 2 WITH SENSING W/L=l . 1/0.55 




30 


DRAIN SP CELL 28 f im 2 WITH SENSING W/L=l . 1/0.6 




31 


DRAIN SP CELL 28fim 2 WITH SENSING W/L=l. 1/0.65 




32 


DRAIN SP CELL 28^m 2 WITH SENSING W/L=l. 1/0.7 











ZZ33 TEG SP11 
ST in Array dummy for SP 28um 2 
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P-ch HV nat and lvs transistors with a drex/contact misalianemont m 


PAD 


DESCRIPTION 




1 


DRAIN ST TYPICAL W/L =1:3/1 .0 




2 


DRAIN ST WITH A A. + 0. 1 W/L = 1 .4/1 .0 




3 


DRAIN ST WITH AA. + 0.2 W/L = 1.5/1.0 




4 


DRAIN ST WITH A.A. - 0. 1 W/L = 1 .2/1 .0 




' .5- 


DRAIN ST WITH AA. - 0.2 W/L = 1 . 1/1 .0 




6 


DRAIN ST WITH POLY + 0. 1 W/L = 1 .3/1 . 1 




7 


DRAIN ST WITH POLY + 0.2 W/L = 1.3/1 .2 




8 


DRAIN ST WITH POLY - 0.1 W/L = 1.3/0.9 




9 


DRAIN ST WITH POLY - 0.2 W/L = 1.3/0.8 




10 


ST1: GATE FOR ST 




11 


S SOURCE 




12 


B BODY 




13 


GATE P-CH HV LVS W/L = 10/1.0 




14 


DRAIN P-CH HV LVS W/L = 10/1 .0 WITH m = 0 




15 


DRAIN P-CH HV LVS W/L = 10/1.0 WITH m = 0.05 




16 


DRAIN P-CH HV LVS W/L = 10/1 .0 WITH m = 0. 1 




17 


DRAIN P-CH HV LVS W/L = 10/1 .0 WITH m = 0. 15 




18 


DRAIN P-CH HV LVS W/L = 10/1.0 WITH m = 0.2 




19 


DRAIN P-CH HV LVS W/L = 10/1 .0 WITH m = 0.25 1 




20 


DRAIN P-CH HV LVS W/L = 10/1 .0 WITH m = 0 3 




21 


DRAIN P-CH HV LVS W/L = 10/1.0 WITH m = 0.35 




22 


DRAIN P-CH HV LVS W/L =10/1.0 WITH m = 0.4 1 




23 


DRAIN P-CH HV NAT W/L = 10/1.0 WITH m = 0 




24 


DRAIN P-CH HV NAT W/L = 10/1.0 WITH m = 0.05 




25 


DRAIN P-CH HV NAT W/L = 10/1.0 WITH m = 0. 1 




26 


DRAIN P-CH HV NAT W/L =10/1.0 WITH m = 0. 1 5 




27 ] 


DRAIN P-CH HV NAT W/L = 10/1 .0 WITH m = 0.2 




28 ] 


A TNT D f^U LJ\ J XT A T WT n 1 f\ il S\ v-rrvn-iv-r ~ - 

ukain r-CH HV NAT W/L =10/1.0 WITH m = 0.25 




29 ] 


DRAIN P-CH HV NAT W/L = 10/1.0 WITH m = 0.3 




30 ] 


DRAIN P-CH HV NAT W/L = 10/1.0 WITH m = 0.4 




31 5 


5 SOURCE 




32 I 


3 n-WELL 
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Switch Transistor "tub" in the first three rows 



PAH 


DESCRIPTION 




i 
1 


nin DTTT TXT IT CAD DA/TC 1 

1J1U BllLlINb FUR BY lb 1 




9 
Z 


HI 1 DTTT TXTC CAD DVTC 1 

Uil rSllLlINb rUK BY lb 1 




T 
J 


nil "DTTT TXTC CAT) r>\7TPT^ i 

Ulz BllLllNb FOR BYTE 1 




A 
4 


U13 BITLINE FOR BYTE 1 




r 

J 


T"\ 1 H T~) TTT TXTC r?An r>\rim < i 

D14 BliLlNE FOR BYTE 1 




0 


L> 1 d BI 1 LINE FOR BYTE 1 




7 


A T /C DTTT TXTC CAD DA/TC 1 

L/lo BllLllNb rUK BY lE 1 




o 
o 


HI 7 DTTT TXTC CAD ID\/TC 1 

Ul f BllLlJNb rUK BY lb 1 




0 


r^fi i axttd r\T /~< a te i 
y^vj 1 CUIN 1 KUL vjA 1 b 1 




in 


r^n C\ /^AXTTD at a tc a 





1 1 


PinT DTTT TXTC CAD D\7TC A 

UU/ BllLllNb rUK BY lb 0 




1 9 

1Z 


AA/C DTTT TXTC DAT) t-j "\.7" r T l T7 A 

LJUo BllLllNb FOR BYTE 0 




1 1 

13 


T~\ A £ "T> ITT TXTT* T -, /^"T> rtTrnnri /"v 

D05 BITLINE FOR BYTE 0 


■ 


1 A 
14 


T\ A A "D TTT TXTC T?/"\T* nx^Tr r\ 

UU4 BllLINb FOR BYTE 0 




1 c 
1 j 


r\ni DTTT TXTC EAT) D\rrr a 

DUJ BllLlJNb FOR BYTE 0 




1£ 
10 


FlfiO DTTT TXTC CAD TDVTPT? A 

JJUZ Bl 1 LUNb rUK B Y I L 0 




17 
I / 


FiHI DTTT TXTC CAD DVTC a 
U\)i DllLlJNL r UK BY lb U 




18 

TO 






17 


FiOO RTTT FWR TiYiD DVTC A 
LfW DllLlJNL rUK D I lJb U 




zu 


Jl u 




91 

Zl 


oil 




ZZ 


CT 1 




91 

ZJ 


<sT A 

Ol H 




94 


OT < 
Ol J 






^T fV 




26 


^T 7 




97 


Ol 0 




28 


ST 9 




29 


ST 10 




30 


ST 11 




31 


B BODY 




32 


GND 
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Matrix (2 Bytes x 11 ST X 2 CG) of SP 22u.ni 2 


PAD 


DESCRIPTION 




1 


D10 BITLINE FOR BYTE 1 




2 


Dl 1 BITLINE FOR BYTE 1 




3 


D12 BITLINE FOR BYTE 1 




4 


D13 BITLINE FOR BYTE 1 




5 


D14 BITLINE FOR BYTE 1 




6 


D15 BITLINE FOR BYTE 1 




7 


D 1 6 BITLINE FOR BYTE 1 




8 


D17 BITLINE FOR BYTE 1 




9 


CG 1 CONTROL GATE 1 




10 


CGO CONTROL GATE 0 




11 


D07 BITLINE FOR BYTE 0 




12 


D06 BITLINE FOR BYTE 0 




13 


D05 BITLINE FOR BYTE 0 




14 


D04 BITLINE FOR BYTE 0 




15 


D03 BITLINE FOR BYTE 0 




16 


D02 BITLINE FOR BYTE 0 




17 


D01 BITLINE FOR BYTE 0 




18 


S SOURCE 




19 


D00 BITLINE FOR BYTE 0 




20 


STO 




21 


ST 1 




22 


ST 3 




23 


ST 4 




24 


ST 5 




25 


ST 6 




26 


ST 7 




27 


ST 8 




28 


si y 




29 


ST 10 




30 . 


ST 11 




31 1 


3 BODY 




32 ( 


3ND 
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Matrix (2 Bytes x 11 ST X 2 CG) of SP 19um 2 



pah 


DESCRIPTION 




1 


Diu oil LIN b rOR BYTE 1 




z 


FM 1 DTTT TXTT7 PATi r> iT'Tr-* 1 

ui 1 B11LINE FOR BYTE 1 




J 


D12 BITLINE FOR BYTE 1 




4 


D13 BITLINE FOR BYTE 1 






D14 BITLINE FOR BYTE 1 




O 


ui5 BITLINE FOR BYTE 1 




7 


uio UllLUNb rOR BYTE 1 




0 
o 


ui / mlLlNb rOR BYTE 1 




Q 


vAz 1 CUN1ROL GATE 1 




in 

1U 


CCj U CONTROL gate 0 




i i 


ul) 1 Bi I LINE FOR BYTE 0 




1 9 
1Z 


D06 BITLINE FOR BYTE 0 




1 1 

M 


D05 BITLINE FOR BYTE 0 




14 


DU4 BITLINE FOR BYTE 0 




1 c 
ij 


DUJ BI I LINE FOR BYTE 0 




1 0 


UUZ lillLlNb rUR BYTE 0 




i 7 

1 / 


"lOI RTTT TXTU CAD dvtc a 

uxji DllJLIJNb rUK BY lb 0 




1 o 


o owuivL/ii 




1 0 


^Afi DTTT TXTIj TJT\T) n\/Tr a 

UUU mlLlJNb rUR BYTE 0 




9n 
zu 


QT A 




9 1 
Zl 


CT 1 
M 1 




zz 


ol J 




Z J 


o 1 *f 




94 


O 1 J 






Ol Q 




26 


<sT 7 

Oil- 




27 


ST 8 




28 


ST 9 




29 , 


ST 10 




30 : 


3T11 




31 


8 BODY 




32 ( 


jfND 





ZZ33 TEG SP14 
ROM Matrix (2 Bytes x 14 Gate) 
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CONFIDENTIAL 



n a n 
rAU 


DESCRIPTION 




1 


D 10 DRAIN OF BYTE 1 




2 


Dl 1 DRAIN OF BYTE 1 




3, 


D 1 2 DRAIN OF BYTE 1 




A 

4 


D13 DRAIN OF BYTE 1 




c 

J 


D14 DRAIN OF BYTE 1 




0 


D15 DRAIN OF BYTE 1 




7 


Dlo DRAIN OF BYTE 1 




Q 
O 


T\1 H TWi A TXT /""XT"' n\fTr> 1 

Dl7 DRAIN OF BYTE l 






D07 DRAIN OF BYTE 0 




10 


D06 DRAIN OF BYTE 0 




1 1 
1 1 


D05 DRAIN OF BYTE 0 




1 O 

lz 


D04 DRAIN OF BYTE 0 






D03 DRAIN OF BYTE 0 




14 


T'Vfk'^ T~\ T4 A TXT S~\T~* t> trim i s\ 

D02 DRAIN OF BYTE 0 






D01 DRAIN OF BYTE 0 




lo 


F\AA T"*\T"> A TXT /~\ ni/rnn r\ 

DUO DRAIN OF BYTE 0 




17 

1 / 


GO GATE 




1 0 

lo 


P 1 PA T , T~ > 

GI GATE 






Gz gate 




ZO 


G3 GATE 




0 1 


P /I "P- a Tr 

G4 GATE 




zz 


G;) gaie 




Zj 


f iA /'I A TC 

uo OAlil 




ZH- 


CXI CI A TTC " 




9S 
ZJ 


rift r^ATt? 




ZO 


PQ p A TT7 




z / 


G10 GATE 




Oft 
Zo 


LrllGAlE 




29 i 


G12 GATE 




30 ( 


G13 GATE 




31 i 


3 SOURCE 




32 


3 BODY 












ZZ33 TEG SP10 
Matrix (2 Bytes x 11 ST X 2 CG) of SP 20um 2 




[j*AD 


DESCRIPTION 
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1 

1 


D10 BITLINE FOR BYTE 1 




2 


Dl 1 BITLINE FOR BYTE 1 




3 


D12 BITLINE FOR BYTE 1 




4 


D13 BITLINE FOR BYTE 1 




5 


D14 BITLENE FOR BYTE 1 




6 


D15 BITLINE FOR BYTE 1 




1 


D16 BITLINE FOR BYTE 1 




Q 
O 


D 1 7 BITLINE FOR BYTE 1 




y 


CG 1 CONTROL GATE 1 




10 


CG 0 CONTROL GATE 0 




11 


D07 BITLINE FOR BYTE 0 




12 


D06 BITLINE FOR BYTE 0 




1 

13 


D05 BITLINE FOR BYTE 0 




1 A 

14 


D04 BITLINE FOR BYTE 0 




1 c 

15 


D03 BITLINE FOR BYTE 0 




1 £L 
10 


D02 BITLINE FOR BYTE 0 




1 7 


D01 BITLINE FOR BYTE 0 




1 Q 


S SOURCE 






D00 BITLINE FOR BYTE 0 




20 


ST 0 




21 


ST 1 




22 


ST 3 






CT A 

ol 4 




04 
z*t 


QT f 
ul J 




o< 

Zj 


SI 0 




OA 

Zo 


SI 7 




oo 


S 1 o 




00 

Zo 


SI 9 




oo 

zy 


M 10 




30 


ST 11 




31 


B BODY 




32 


GND 












ZZ33 TEG SP04 
Cast SP cell 28fim 2 , 22jim 2 , 19nm 2 , 20p,m 2 + 2 Capacitor 




PAD 


DESCRIPTION ! 


1 
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CONFIDENTIAL 



i 


GG CONTROL GATE 28jim 2 




2 


BL BITLLNE 28nm 2 




3 


ST SELECT 28nm 2 




4 


B BODY 28|xm 2 




5 


DUMMY 




6 


DUMMY 




7 


CG CONTROL GATE 22nm 2 




8 


BL BITLLNE 22nm 2 




9 


ST SELECT 22nm 2 




10 


B BODY 22nm 2 




11 


DUMMY 




12 


CG CONTROL GATE 19^ 2 




13 


BL BITLINE 19fira 2 




14 


ST SELECT 19^m 2 




15 


B BODY 19nm 2 




16 


DUMMY 




17 


CG CONTROL GATE 20nm 2 




18 


BL BITLINE 20fira 2 




19 


ST SELECT 20nm 2 




20 


B BODY 20nm 2 




21 


AA ACTIVE AREA FOR AREA CAPACITOR DP 




22 


DUMMY 




23 


G GATE FOR AREA CAPACITOR DP 




24 


G GATE FOR PERIF. CAPACITOR SP 




25 


DUMMY 




26 


AA ACTIVE AREA FOR PERIF. CAPACITOR SP 




27 


DUMMY 




28 


DUMMY 




29 


DUMMY 




30 


DUMMY 




31 


DUMMY 




32 


DUMMY 












ZZ33TEGSP12 
Cast equiv. tr. SP 28fim 2 , Hpm 2 , 19»im 2 , 20jim 2 




PAD 


DESCRIPTION | 
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CONFIDENTIAL 



1 


CG CONTROL GATE 28nm 2 




2 


BL BIT LINE 28jim 2 




3 


ST SELECT 28nm 2 




4 


B BODY 28(im 2 




5 


DUMMY 




6 


DUMMY 




7 


CG CONTROL GATE 22nm 2 




8 


BL BITLINE 22nm 2 




9 


ST SELECT 22nm 2 




10 


B BODY 22nm 2 




11 


DUMMY 




12 


CG CONTROL GATE 19^m 2 




13 


BL BITLINE 19nm 2 




14 


ST SELECT 19fim 2 




15 


B BODY 19|im 2 




16 


DUMMY 




1.7 


CG CONTROL GATE 20^ 2 




18 


BL BITLINE 20nm 2 




19 


ST SELECT 20nm 2 




20 


B BODY 20nm 2 




21 


DUMMY 




22 


DUMMY 




23 


DUMMY 




24 


DUMMY 




25 


DUMMY 




26 


DUMMY 




27 


DUMMY 




28 


DUMMY 




29 


DUMMY 




30 


DUMMY 




31 


DUMMY 




32 1 


DUMMY 












ZZ33 TEG SP13 
HV and LV lvs transistors with different contact-pate riistanr* H 


PAD 


DESCRIPTION J 


1 
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CONFIDENTIAL 



1 


GATE P-CH HV lvs DREX 




2 


DRAIN P-CH HV lvs DREX W/L = 10/1.0 d-0.9 




3 


DRAIN P-CH HV lvs DREX W/L = 10/1 .0 d=0.8 




4 


DRAIN P-CH HV lvs DREX W/L = 10/1.0 d=0.7 




. 5 


DRAIN P-CH HV lvs DREX W/L = 10/1.0 d=0.6 




6 


DRAIN P-CH HV lvs DREX W/L = 10/1.0 d=0.5 




7 


DRAIN P-CH HV lvs DREX W/L = 10/1.0 d=0.4 




8 


SP SOURCE P-CH 




9 


BPN-WELLP-CH 




10 


GATE P-CH LV lvs 




11 


DRAIN P-CH LV lvs W/L - 10/0.6 d=0.8 




12 


DRAIN P-CH LV lvs W/L = 10/0.6 d=0.7 




13 


DRAIN P-CH LV lvs W/L = 10/0.6 d=0.6 




14 


DRAIN P-CH LV lvs W/L = 10/0.6 d=0.5 




15 


DRAIN P-CH LV lvs W/L = 10/0.6 d=0.4 




16 


DRAIN P-CH LV lvs W/L = 10/0.6 d=0.3 




17 


GATE N-CH HV lvs DREX 




18 


GATE N-CH HV lvs DREX W/L = 10/0.8 d=0.9 




19 


GATE N-CH HV lvs DREX W/L = 10/0.8 d=0.8 




20 


GATE N-CH HV lvs DREX W/L = 10/0.8 d=0.7 




21 


GATE N-CH HV lvs DREX W/L = 10/0.8 d=0.6 




22 


GATE N-CH HV lvs DREX W/L - 10/0.8 d=0.5 




23 


GATE N-CH HV lvs DREX W/L = 10/0.8 d=0.4 




24 


SN SOURCE N-CH 




25 


BN SUBSTRATE 




26 


GATE N-CH LV lvs 




27 


GATE N-CH LV lvs W/L = 10/0.6 d=0.8 




28 


GATE N-CH LV lvs W/L = 10/0.6 d=0.7 




29 


GATE N-CH LV lvs W/L = 10/0.6 d=0.6 






ur/vin 1N-L.il LV lvs W/L — 10/0.6 d=0.5 




31 


SATE N-CH LV lvs W/L = 10/0.6 d=0.4 




32 i 


3ATE N-CH LV lvs W/L = 10/0.6 d=0.3 

















DLGCELL 1. " ~ 

F6DP Cell (Area=17^m 2 ), F6X smallest Cell (Area=7^m 2 ), F6X Cell in the PTub and their 
Equivalent Transitor 
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CONFIDENTIAL 



PAD 


DESCRIPTION 


WRITE on PAE 


> Notes 


1 


Common body 


B 




2 ] 


Common Source 


S 




3 •'. 


Select transistor upper 


STA 




4 


Control Gate upper 


CGA 




5 . : 


Drain F6 L=lum W=0.7um 


DF6 




6 


Select transistor down 


STB 




7 


Control Gate down 


CGB 




8 


Select transistor upper 


STA 




9 


Control Gate upper 


CGA 




10 


Drain Trans. Eq. F6 L=1.0um W=0.9um 


D F6TEQ 




11 


Select transistor down 


STB 




12 


Control Gate down 


CGB 




13 


Select transistor upper 


STA 




14 


Control Gate upper 


CGA 




15 


Drain Smallest Cell A=7.0um 2 


D AREA 7.0 




16 ; 


Select transistor down 


STB 




17 


Control Gate down 


CGB 




18 




Select transistor upper 


STA 






Control Gate upper 


CGA 




20 


Drain Trans.Eq. Smallest Cell A=7.0nm 2 


TEQ AREA7.0 




21 


Select transistor down 


STB 




22 


Control Gate down 


CGB 




23 


Select transistor upper 


STA 




24 


Control Gate upper 


CGA 




25 ; 


Drain F6X inthePTUB 


F6XPTUB 




26 


Select transistor down 


STB 




27 


Control Gate down 


CGB 




28 


Select transistor upper 


STA 




29 


Control Gate upper 


CGA 




30 


Drain Trans. Eq. of the Cell F6X in the PUB 


TEQPTUB 




31 


Select transistor down 


STB 




32 


Control Gate down 


CGB 





DLGCELL 2 



SEPSIS? shrink): Area=1176 m2 (29x4W W/L <— * 

and the variations of the sensing transitor lenght and of the active area width. 
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CONFIDENTIAL 



DATA 

FAD 


DESCRIPTION 


WRITE on PAD 


> Notes 


1 


Common body 


B 




z 


Coihmon Source 


S 




J 


Select transistor upper 


STA 




4 


Control Gate upper 


CGA 




c 


Drain F6X L=0.9jtm W=0.5jim 


D 




r 
0 


Select transistor down 


STB 




./. 


Control Gate down 


CGB 




Q 
o 


Select transistor upper 


STA 






Control Gate upper 


CGA 




1U 


Drain F6X L=0.8^im W=0.5|im 


D L0.8 




11 


Select transistor down 


STB 




1 o 
12 


Control Gate down 


CGB 




li 


Select transistor upper 


STA 




1 /I 
14 


Control Gate upper 


CGA 




1 < 


Drain F6X L=1.0^im W=0.5(im 


D L 1.0 




it) 


Select transistor down 


STB 




17 


Control Gate down 


CGB 




1 8 


Select transistor upper 


STA 




i 6 
iy 


Control Gate upper 


CGA 




on 


Drain F6X L=0.9jim W=0.4|iim 


D W 0.4 




zl 


Select transistor down 


STB 




zz 


Control Gate down 


CGB 




01 

ZJ j 


select transistor upper 


STA 




OA 


Control Gate upper 


CGA 




o<; 

ZJ 


Drain F6X L=0.9um W=0.6|im 


D W 0.6 




zp 


Select transistor down 


STB 




07 
Z / 


Control Gate down 


CGB 




28 


Select transistor upper 


STA 


: — 


29 


Control Gate upper 


CGA 




30 ! 


Drain F6X L=0.fyim W=0.4|xm 


D L 0.8 W 0.4 




31 


Select transistor down 


STB 




32 


Control Gate down 


CGB 





DLGCELTEQ 2. 

Equivalent Transistor of the cells in the teg DLGCELL2 



PAD 



DESCRIPTION 



WRITE on PAD 



Notes 
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I 1 


Common body 


B 




2 


Common Source 


S 




3 


Select transistor upper 


STA 




4 


Control Gate upper 


CGA 




5 


Drain F6X L=0.9um W=0.5um 


D 




6 


Select transistor down 


STB 




7 


Control Gate down 


CGB 




8 


Select transistor upper 


! STA 




9 


Control Gate upper 


CGA 




10 


Drain F6X L=0.8um W=0.5|im 


D L0.8 




11 


Select transistor down 


STB 




12 


Control Gate down 


CGB 




13 


Select transistor upper 


STA 




14 


Control Gate upper 


CGA 






Drain F6X L=1.0um W=0.5^im 


D L1.0 




16 


Select transistor down 


STB 




17 


Control Gate down 


CGB 




18 


Select transistor upper 


STA 




19 


Control Gate upper 


CGA 




20 


Drain F6X L=0.9um W=0.4um 


D W0.4 




21 


Select transistor down 


STB 




22 


Control Gate down 


CGB 




23 


Select transistor upper 


STA 




24 


Control Gate upper 


CGA 




25 


Drain F6X L=0.9(im W=0.6um 


D W 0.6 




26 


Select transistor down 


STB 




27 


Control Gate down 


CGB 




28 


ovivvi uouMsior upper 






29 


Control Gate upper 


CGA 




30 


Drain F6X L=0.8um W=0.4^m 


D L 0.8 W 0.4 




31 


Select transistor down 


STB 




32 


Control Gate down 


CGB 





DLGCELL 3. 

Variations of the sensing transitor length and of the active area width of the F6X Cell 
(32% shrink). 
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CONFIDENTIAL 



PAD 


DESCRIPTION 


WRITE on pad 


Notes 


1 


Common body 


B 




2 


Common Source 


S 




3 


Select transistor upper 


STA 




4 


Control Gate upper 


CGA 




5 


Drain F6X L=l^im W=0.4|um 


D LI W0.4 




6 


Select transistor down 


STB 




7 


Control Gate down 


CGB 




o 
0 


Select transistor upper 


STA 




9 


Control Gate upper 


CGA 




10 


i Drain F6X L=1.0um W=0.6um 


D LI W0.6 




11 


Select transistor down 


STB 




12 


Control Gate down 


CGB 




13 


Select transistor upper 


STA 




1 A ■ : 

14 


Control Gate upper 


CGA 




i r 
15 


Drain F6X L=0.8um W=0.6nm 


D L0.8 




16 


Select transistor down 


STB 




17 


Control Gate down 


CGB 




1 O 

18 


Select transistor upper 


STA 




19 


Control Gate upper 


CGA 




20 


Drain F6X L=0.9um W=0.5^m WING=0.85um 


D WING 0.85 


std wing=0.95 


^ 1 
21 


Select transistor down 


STB 




22 


Control Gate down 


CGB 




ZJ 


Select transistor upper 


STA 






Control Gate upper 


CGA 






Drain F6X with Select Transitor W= 1.1 jxm 


DAASE1.1 


std cell 


26 


Select transistor down 


STB 




27 


Control Gate down 


CGB 




28 


Select transistor upper 


CTA 

olA 




29 


Control Gate upper 


CGA 




30 


Drain F6X with Select Transistor W=0.5um 


D AASEL 0.5 


std cell 


31 


Select transistor down 


STB 




32 


Control Gate down 


CGB 





DLGCELTEQ 3. 

Equivalent Transistor of the cells in the teg DLGCELL3 



|PAD [DESCRIPTION 



WRITE on PAD 



Notes 
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1 


Common body 


I B 




2 


Common Source 


S 




3 


Select transistor upper 


STA 




4 


Control Gate upper 


CGA 




5 


Drain F6X L=l[im W=0.4(im 


D LI W0.4 




6 


Select transistor down 


STB 




7 


Control Gate down 


CGB 




8 


Select transistor upper 


STA 




9 


Control Gate upper 


CGA 




10 


Drain F6X L-1.0^m W=0.6jim 


D L 1 W0.6 




11 


Select transistor down 


STB 




12 


Control Gate down 


CGB 




13 


Select transistor upper 


STA 




14 


Control Gate upper 


CGA 




15 


Drain F6X L=0.8fim W=0.6jim 


D L0.8 




16 


Select transistor down 


STB 




17 


Control Gate down 


CGB 




18 


Select transistor upper 


STA 




19 


Control Gate upper 


CGA 




20 


Drain F6X L=0.9^im W=0.5^im WING=0,85|im 


D WING 0.85 




21 


Select transistor down 


STB 




22 


Control Gate down 


CGB 




23 


Select transistor upper 


STA 




24 


Control Gate upper 


CGA 




25 


Drain F6X with Select transitor W=l . l|im 


DAASE1.1 




26 


Select transistor down 


STB 




27 


Control Gate down 


CGB 




28 


Jvicti tloilMolUl UpUCI 






29 


Control Gate upper 


CGA 




30 


Drain F6X with Select transistor W=0.5um 


D AASEL.5 




31 


Select transistor down 


STB 




32 


Control Gate down 


CGB 





DLGCELL 4 (INTER) 

Small F6X cell: Area=8.05um 2 (2.3x3.5) W/L(sensing)=0.4/0.75 W/L(select)=0.8/0.7 

Wing=0.75um, Source line=0,6um, Pl-Pl=0.4um, CG-ST=0.4nm 

and the variations of the sensing transitor lenght and of the active area width. 
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CONFIDENTIAL 



PAD 


DESCRIPTION 


Write on pad 


Notes 


I 


Common body 


B 




2 


Common Source 


S 




3 


Select transistor upper 


STA 




A 

4 


Control Gate upper 


CGA 




5 


Drain F6X L=0.75um W=0.4^im 


D 




o 


Select transistor down 


STB 




/ 


Control Gate down 


CGB 




j o 


Select transistor upper 


STA 




A 


Control Gate upper 


CGA 




1 A 

10 


Drain F6X L=0.65um W=0.4um 


D 




1 1 

11 


Select transistor down 


STB 




12 


Control Gate down 


CGB 




13 


Select transistor upper 


STA 




14 


Control Gate upper 


CGA 




15 


Drain F6X L=0.85um W=0.4|im 


D 




16 


Select transistor down 


STB 




17 
1 / 


Control Gate down 


CGB 




1 0 


Select transistor upper 


STA 




1 0 
1" 


Control Gate upper 


CGA 




OA 
20 


Drain F6X L=0.75um W=0.5um 


D 




21 


Select transistor down 


STB 




22 


Control Gate down 


CGB 




07 

ZJ 


Select transistor upper 


STA 




0/1 


Control Gate upper 


CGA 




0< 


Drain F6X (W/L=0.4/0.75): tunnel misaligned +0.1um 


D 




26 


Select transistor down 


STB 




27 


Control Gate down 


CGB 




28 


Select transistor upper 


OT A 

M A 




29 


Control Gate upper 


CGA 




30 


Drain F6X (0.4/0.75): tun. width 0.4 aligned with P1/P2 


D 




31 


Select transistor down 


STB 




32 


Control Gate down 


CGB 





DLGCELLTEQ 4 (INTER) 

Equivalent Transistor of the cells in the teg DLGCELL4. 




DESCRIPTION 



Write on pad 



Notes 
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1 


Common body 


B 




''. 2 


Common Source 


S 




3 


Select transistor upper 


STA 




4 


Control Gate upper 


CGA 




5 


Drain F6X L=0.75^im W=0.4um 


D 




6 


Select transistor down 


STB 




. 7 


Control Gate down 


CGB 




8 


Select transistor upper 


STA 




9 


Control Gate upper 


CGA 




10 


Drain F6X L=0.65um W=0.4um 


D 




11 


Select transistor down 


STB 




12 


Control Gate down 


CGB 




13 


Select transistor upper 


STA 




14 


Control Gate upper 


CGA 




• 15 


Drain F6X L=0.85^m W=0.4^im 


D 




16 


Select transistor down 


STB 




17 


Control Gate down 


CGB 




18 


Select transistor upper 


STA 




19 


Control Gate upper 


CGA 




20 


Drain F6X L=0.75um W=0.5)im 


D 




1 21 


Select transistor down 


STB 




22 


Control Gate down 


CGB 




23 


Select transistor upper 


STA 




24 


Control Gate upper 


CGA 




25 


Drain F6X (W/L=0.4/0.75): tunnel misaligned +0.1um 


D 




26 


Select transistor down 


STB 




27 


Control Gate down 


CGB 




28 


ocicoi transistor upper 


STA 




29 


Control Gate upper 


CGA 




30 


Drain F6X (0.4/0.75): tun. width 0.4 aligned with P1/P2 


P 




31 


Select transistor down 


STB 




32 


Control Gate down 


CGB 





DLGCELL 5 (MILAN) 

Advanced F6X cell (36% shrink): Area=10.4 *im 2 (2.4x6nm) W/L (sensing tr.)=0.4/0.8 
W/L(select tr.)=0.8/0.8 Wing=0.90nm and the variations of the sensing transitor lenght and of 
the active area width. 
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CONFIDENTIAL 



(pad 


DESCRIPTION 


WRITE on PAD 


Notes 


1 1 


Common body 


BODY 




II 2 


Common Source 


! SOURCE 




I 3 


Select transistor upper 


STA 




II 4 


Control Gate upper 


CGA 




1 5 


Drain F6X L=0.8p.m W=0 4^m 


D AREA 10.4 




6 


Select transistor down 


STB 




7 


Control Gate down 


CGB 




8 


Select transistor upper 


STA 




9 


Control Gate upper 


CGA 




10 


Drain F6XL=0.7jimW=0.4^im 


D L0.7 




11 


Select transistor down 


STB 




12 


Control Gate down 


CGB 




II ^ 


Select transistor upper 


STA 




ii • 1 A 

1 14 


Control Gate upper 


CGA 




jl 15 


Drain F6X L=0.9|im W=0.4^m 


D L0.9 




II 16 


Select transistor down 


STB 




II ^ 


Control Gate down 


CGB 




jl . -1.8 


Select transistor upper 


^ STA 




1 19 


Control Gate upper 


CGA 




II ^0 


Drain F6X L^0.8|Lim W=0.3|im 


D W0.3 




21 


Select transistor down 


STB 




22 


Control Gate down 


CGB 




23 


Select transistor upper 


STA 




24 . 


Control Gate upper 


CGA 




25 


Drain F6X L=0.8|im W=0.5^m 


D W 0.5 




26 


Select transistor down 


STB 




27 


Control Gate down 


CGB 




28 


Select transistor unner 


OTA 

o 1 A 




29 


Control Gate upper 


CGA 




30 


Drain F6X small with Sel.Trans. W=l.lum 


D AASEL1.1 




31 


Select transistor down 


STB 




32 


Control Gate down 


CGB 





DLGCELLTEQ 5 (MILAN) 

Equivalent Transistor of the cells in the teg DLGCELL5 



PAD DESCRIPTION 



WRITE on PAD 



Notes 
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CONFIDENTIAL 



1 1 


Common body 


B 




1 2 


Common Source 


s 




3 


Select transistor upper 


STA 




J 4 


Control Gate upper 


CGA 




II 5 


Drain F6X L=0.8um W=0.4um 


D AREA 10.4 




6 


Select transistor down 


STB 




1 ' 


Control Gate down 


CGB 




li o 

II ° 


Select transistor upper 


STA 




1 9 


Control Gate upper 


! CGA 




1 10 


Drain F6X L=0.7um W=0.4um 


D L0.7 




11 


Select transistor down 


STB 




12 


Control Gate down 


CGB 




II * 3 


Select transistor upper 


STA 




1 A 

14 


Control Gate upper 


CGA 




15 


Drain F6X L=0.9um W=0.4um 


D L0.9 




16 


Select transistor down 


STB 




17 


Control Gate down 


CGB 




18 


Select transistor upper 


STA 




I 19 


Control Gate upper 


CGA 




1 ^0 


Drain F6X L=0.8um W=0.3um 


D W 0.3 




21 


Select transistor down 


STB 




22 


Control Gate down 


CGB 




23 


Select transistor upper 


STA 




24 


Control Gate upper 


CGA 




25 


Drain F6X L=0.8um W=0.5um 


D W0.5 




26 


Select transistor down 


STB 




27 


Control Gate down 


CGB 




28 


Select transistor upper 


CTA 

olA 




29 


Control Gate upper 


CGA 




30 


Drain F6X small with Sel.Trans. W=l . lum 


D AASEL1.1 




31 .. 


Select transistor down 


STB 




32 


Control Gate down 


CGB 





DLGCELL 6 

F6X Byte and Small F6X Byte and Standard Cell F6X without select transitor 



PAD 


DESCRIPTION 


WRITE on PAD 


Notes 
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CONFIDENTIAL 



1 


Body of F6X and Small F6X Bytes 


B 




2 . 


Source of F6X Byte 


S 




3 


First Drain of F6X Byte 


Dl 


W/L=.8/.9 


4 


Second Drain of F6X Byte 


D2 




: 5 : 


Third Drain of F6XByte 


D3 




6 


Fourth Drain of F6X Byte 


D4 




7 


Fifth Drain of F6XByte 


D5 




8 


Sixth Drain of F6X Byte 


D6 




9 


Seventh Drain of F6X Byte 


D7 




10 


Eighth Drain of F6X Byte 


D8 




11 


Control Gate down of F6X Byte 


CGB 




12 


Select transistor down of F6X Byte 


SB 




13 


Select transistor upper of F6X Byte 


SA 




14 


Control Gate upper of F6X Byte 


CGA 




15 


First Drain Small F6X Byte 


Dl 


W/L=.6/.8 


16 


Second Drain of Small F6X Byte 


D2 




17 


Third Drain of Small F6X Byte 


D3 




18 


Fourth Drain of Small F6X Byte 


D4 




19 


Fifth Drain of Small F6X Byte 


D5 




20 


Sixth Drain of Small F6X Byte 


D6 




21 


Seventh Drain of Small F6X Byte 


D7 




22 


Eighth Drain of Small F6X Byte 


D8 




23 


Control Gate down of Small F6X Byte 


CGB 




24 


Select transistor down of Small F6X Byte 


SB 




25 


Select transistor upper of Small F6X Byte 


SA 




26 


Control Gate upper of Small F6X Byte 


CGA 




27 


Source of Small F6x Byte 


S 




28 


Drain F6X W/I =0 8/fl 0 without <3*»i Tnnc 


roA NO SEL 




29 


Source 


S 




30 


Control Gate down 


CGB 




31 


Control Gate upper 


CGA 




32 


Body of Cell without Select transitor 


B 





DLGCELL7 

Advanced F6X Byte and Advanced F6X Bytone. Bytone is an all addressing byti 
|PAD [DESCRIPTION 



WRITE on PAD 



Notes 
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CONFIDENTIAL 



I 1 


Common body 


B 




2 


1 Source of Byte 


S 




3 


I First Drain of Advanced F6X Byte 


Dl 


W/L=.5/.8 


4 


Second Drain of Advanced F6X Byte 


D2 




5 


Third Drain of Advanced F6X Byte 


D3 




6 


Fourth Drain of Advanced F6X Byte 


D4 




7 


Fifth Drain of Advanced F6X Byte 


D5 




8 


Sixth Drain of Advanced F6X Byte 


D6 




9 


Seventh Drain of Advanced F6X Byte 


D7 




10 


EighthDrainof Advanced F6X Byte 


D8 




11 


Control Gate down 


CGB 




12 


Select transistor down 


SB 




13 


Select transistor upper 


SA 




14 


Control Gate upper 


CGA 




15 . 


External source of Bytone 


S 




16 


First Drain Advanced F6X Bytone 


Dl 


W/L=.5/.8 


17 


Second Drain of Advanced F6X Bytone 


D2 




18 


Third Drain of Advanced F6X Bytone 


D3 




19 


Fourth Drain of Advanced F6X Bytone 


D4 




20 


Fifth Drain of Advanced F6X Bytone 


D5 




21 


Sixth Drain of Advanced F6X Bytone 


D6 




22 


Seventh Drain of Advanced F6X Bytone 


D7 




23 


EighthDrain Advanced F6X Bytone 


D8 




24 


Control Gate down 


CGB 






Select transistor down 


SB 




26 


Select transistor upper 


SA 




27 


Control Gate upper 


CGA 




28 


ouLuccriiM aim 5>ccona ecus oi oyie 


SI 




29 


Source of third and fourth cells of byte 


S2 




30 


Source of fifth and sixth cells of byte 


S3 




3i ; 


Source of seventh and eighth cells of byte 


S4 




32 


Contact to source line of Bytone 







DLGCELL 8 

F6X Bytone and Small F6X Bytone. Bytone is an all addressing byte. 
Not modified cell in this revision. 



PAD 



DESCRIPTION 



WRITE on PAD Notes 
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CONFIDENTIAL 



1 


i Common body 


B 




1 2 ' 

... 


External Source 


S 




3 


First Drain of F6X Bytone 


Dl 


W/L=.8/.9 


! 4 ' 


Second Drain of F6X Bytone 


D2 




5 


Third Drain of F6X Bytone 


D3 




6 


Fourth Drain of F6X Bytone 


| D4 




7 


Fifth Drain of F6X Bytone 


D5 




8 


Sixth Drain of F6X Bytone 


D6 




9 


Seventh Drain of F6X Bytone 


D7 




10 


Eighth Drain of F6X Bytone 


D8 




11 


Control Gate down 


CGB 




12 


Select transistor down 


SB 




13 


Select transistor upper 


SA 




14 


Control Gate upper 


CGA 




15 


First and second sources of bytes 


SI 




16 


Third and fourth sources of bytes 


S2 




17 


Fifth and sixth sources of bytes 


S3 






Seventh and eighth sources of bytes 


S4 












'•20 


First Drain of Small F6X bytone 


Dl 


W/L-6/.8 


21 


Second Drain of Small F6X Bytone 


D2 




22 


Third Drain of Small F6X Bytone 


D3 




23 


Fourth Drain of Small F6X Bytone 


D4 




24 


Fifth Drain of Small F6X Bytone 


D5 




25 


Sixth Drain of Small F6X Bytone 


D6 




26 


Seventh Drain of Small F6X Bytone 


D7 




27 


Eighth drain of Small F6X bytone 


D8 




28 


f^nntrnl Craft* Arkwm 
v^uiiuui VJdlC UUWI1 


CGB 




29 


Select transistor down 


SB 




30 


Select transistor upper 


SA 




31 


Control Gate upper 


CGA 




32 


External source 


S 





DLGCELL 9 

F6X Cast (512K), Advanced F6X Cast (512K), Small F6X Cast (512K) and noDPCC F6X 
Cast(512K) ' 

NODPCC cell and its Equivalent transistor. 
Poly 1 and Poly2 Resistors. 



Non Volatile Memory Process Development 6 1 
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CONFIDENTIAL 



PAD 


DESCRIPTION 


WRITE on PAD 


Notes 


' .' i 


Drain of F6X CAST 


DF6X 




,2 


Select transistor of F6X CAST 


I STF6X 




3 


Control Gate of F6X CAST 


CGF6X 




4 


Source of F6X CAST 


SF6X 




5 


Drain of Small F6X CAST 


D INTER 




6 


Select transistor of Small F6X CAST 


ST 




7 


Control Gate of Small F6X CAST 


CG 




8 


Source of Small F6X CAST 


S 




9 


. Contact to Poly2 res. 1.2x60um 






10 


' Common Contact to Poly2 res. 






11 


Contact to Poly2 res. 0.6x60um 






12 


Contact to Polyl res. 0.8x80um 






13 


Contact to Polyl res. 0.8x80um 


S nodpcc 




-• = .;■: 14 


Select transistor of NODPCC F6X CAST 


CG nodpcc 




15 


Body of F6X Small and Nodpcc CAST 


BODY 




, 16 


Drain of NODPCC F6X CAST 


D nodpcc 




17 


Select transistor of NODPCC F6X CAST 


ST nodpcc 




| ' ' 18' 


Drain of Advanced F6X CAST 


D MILAN 




19 


Select transistor of Advanced F6X CAST 


ST 




20 


Control Gate of Advanced F6X CAST 


CG 




21 


Source of Advanced F6X CAST 


S 




22 


Drain of NODPCC F6X Cell 


D 




23 


Source of NODPCC F6X Cell 


S 




24 


Select transitor down of NODPCC F6X Cell 


STB 




25 


Control gate down of NODPCC F6X Cell 


CGB 




26 


Control gate upper of NODPCC F6X Cell 


CGA 




27 


Select transitor upper of NODPCC F6X Cell 


STA 




28 


Drain Of NODPCC F6X Fniv Trane 


r\ 
U 




29 


Source of NODPCC F6X Equiv. Trans. 


s 




30 


Control gate of NODPCC F6X Equiv. Trans. 


CG 




31 


Select transistor of NODPCC F6X Equiv. Trans 


ST 




32 


Source of the NODPCC F6X CAST 







Advanced F6X Cell (36% shrink) W/L (sensing tr.)=0.4/0.8 W7L(select tr.)=0.8/0.8 
Wing==0.9Qum with cam iitiplant on the source line. 

Ipad (description " 



WRITE on pad Notes 
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CONFIDENTIAL 



1 


Common body 


B 




. 2 " 


Common Source 


S 




; 3 


Select transistor upper 


STA 




4 


Control Gate upper 


CGA 




5 


Drain F6X (std): capa=0.6um, capa-capa dist.=l.l|im 


D 




6 


Select transistor down 


STB 




7 


Control Gate down 


CGB 




8 


Select transistor upper 


STA 




9 


Control Gate upper 


CGA 




10 


Drain F6X (std): capa=0,4um, capa-capa dist =1.2u.m 


D 




11 


Select transistor down 


STB 




12 


Control Gate down 


CGB 




13 


Select transistor upper 


STA 




14 


Control Gate upper 


CGA 




• 15 


Drain F6X (std): capa=0.8um, capa-capa dist.=1.0um 


D 




16 


Select transistor down 


STB 




17 


Control Gate down 


CGB 




18 


Select transistor upper j 


STA 




19 


Control Gate upper i 


CGA 




20 


Drain F6X (std): capa=0.6^m, W(sensing)=0.5um 


D 




21 


Select transistor down . 


STB 




22 


Control Gate down 


CGB 




23 


Select transistor upper 


STA 




24 


Control Gate upper 


CGA 




25 


Drain F6X (std): capa=0.6^im, L(CG) -0.1 um 


D 




26 


Select transistor down 


STB 




27 


Control Gate down 


CGB 




28 


"jvtcLi iittiiaioiui upper 


STA 




29 


Control Gate upper 


CGA 




30 


Drain F6X (std): capa=0.6um, L(CG) +0.1^ m 


D 




31 


Select transistor down 


STB 




32 


Control Gate down 


CGB | 





DLGCELLTEQ10 

Equivalent Transistor of Cells in DLGCELL10 
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CONFIDENTIAL 



PAD 


DESCRIPTION 


WRITE on pad 


Notes 


1 


Common body 


B 




2 


Common Source 


S 




3 


Select transistor upper 


STA 




4 


Control Gate upper 


CGA 




5 


Drain F6X (std): capa=0.6>m, capa-capa dist.=l.lnm 


D 




6 


Select transistor down 


STB 




,7 


Control Gate down 


CGB 




8 


Select transistor upper 


STA 




9 


Control Gate upper 


CGA 




10 


Drain F6X(std): capa=0.4^m, capa-capa dist.=1.2jxm 


D 




11 


Select transistor down 


STB 




12 


Control Gate down 


CGB 




13 


Select transistor upper 


STA 




14 


Control Gate upper 


CGA 




15 


Drain F6X (std): capa=0.8um, capa-capa dist =1.0u.m 


D 




16 


Select transistor down 


STB 




17 


Control Gate down 


CGB 




1 o 

18 


Select transistor upper 


STA 






Control Gate upper 


CGA 




20 


Drain F6X(std): capa=0.6um, W(sensing)=0.5um 


D 




21 


Select transistor down 


STB 




22 


Control Gate down 


CGB 




23 


Select transistor upper 


STA 






Control Gate upper 


CGA 




25 


Drain F6X (std): capa=0.6um, L(CG) -0.1p.m 


D 




26 


Select transistor down 


STB 




| 27 


Control Gate down 


CGB 




28 


Select transistor upper 


QTA 




29 


Control Gate upper 


CGA 




' 30 


Drain F6X (std): capa=0.6um, L(CG) +0.1 urn 


D 




31 


Select transistor down 


STB 




1 32 


Control Gate down 


CGB 





DLGCELL 1 1 

Advanced F6X Cell (36% shrink) W/L (sensing tr.)=0.4/0.8 W/L(select tr.)=0.8/0.8: 
dimensions variation. 



PAD 



DESCRIPTION 



WRITE on pad 



Notes 
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CONFIDENTIAL 



1 1 

1 1 


Common body 


1 BODY 




u ^ 

I 2 


Common Source 


SOURCE 




1 3 


Select transistor upper 


STA 




i a ' 
I ^ 


Control Gate upper 


CGA 




I 


Drain F6X L=0.9^im W=0.5^im 


D 




1 ^ 


Select transistor down 


STB 




1 7 


Control Gate down 


CGB 




II O 
I ° 


Select transistor upper 


STA 




1 


Control Gate upper 


CGA 




!l 1 A 

1 ^ 


Drain F6X L=0.7^im W=0.5^m 


D 




1 1 

1 1 


Select transistor down 


STB 




12 


Control Gate down 


CGB 




13 


Select transistor upper 


STA 




i /i 
14 


Control Gate upper 


CGA 




15 


Drain F6X W/L=0.4/0.8jim: tunnel misaligned +0. 1 


D 




16 


Select transistor down 


STB 




17 


Control Gate down 


CGB 




i o 

18 


Select transistor upper 


STA 




in 
1? 


Control Gate upper 


CGA 






Drain F6X W/L=0,4/0.8^im: capa misaligned -0. 1 


D 




21 


Select transistor down 


STB 




22 


Control Gate down 


CGB 




23 


Select transistor upper 


STA 




24 


Control Gate upper 


CGA 




lo 


Drain F6X W/L=0.4/0.8^im: tunnel enclosed in P2 


D 




26 


Select transistor down 


STB 




27 


Control Gate down 


CGB 




28 


Select transistor upper 


STA 




29 


control Crate upper 


CGA 




30 


Drain F6X (std): capa-implant on source line/Pi 
trenchs 


D 




31 


Select transistor down 


STB 




32 


Control Gate down 


CGB 





PLGCELLTEQ11 

Equivalent Transistor of Cells in DLGCELL1 1 



PAD 



DESCRIPTION 



WRITE on pad 



Notes 
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CONFIDENTIAL 



1 

1 


Common body 


BODY 




2 


Common Source 


SOURCE 




1 

J 


Select transistor upper 


STA 




A 

4 


Control Gate upper 


CGA 




5 


Drain F6X L=0.9^im W=0.5jim 


D 




6 


Select transistor down 


STB 




7 


Control Gate down 


CGB 




o 
0 


Select transistor upper 


STA 




y , 


Control Gate upper 


CGA 




1 A- 
10 : 


Drain F6X L=0.7^im WM).5nm 


D 






Select transistor down 


STB 




12 


Control Gate down 


CGB 




13 


Select transistor upper 


STA 




1 A 

14 


Control Gate upper 


CGA 




15 


Drain F6X W/L=0:4/0:8(im: tunnel misaligned +0. 1 


D 




16 


Select transistor down 


STB 




17 


Control Gate down 


CGB 




1 c 


Select transistor upper 


. STA 




1 o 


Control Gate upper 


CGA 




2U 


Drain F6X W/D=0.4/0.8fim: capa misaligned -0. 1 


D 




21 


Select transistor down 


STB 




.22 


Control Gate down 


CGB 




23 


Select transistor upper 


STA 




24 


Control Gate upper 


CGA 




23 


Drain F6X W/L=0.4/0.8[im: tunnel enclosed in P2 


D 




26 


Select transistor down 


STB 




27 


Control Gate down 


CGB 




28 


Select transistor upper 


STA 




29 


Control Gate upper 


CGA 




30 


Drain F6X (std): capa-implant on source line/Pi 
trenchs 


D 




31 


Select transistor down 


STB 




32 


Control Gate down 


CGB 





DLGCELL12 
F6X Miscellanea. 



PAD DESCRIPTION 



WRITE on PAD Notes 
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CONFIDENTIAL 



1 


Common body 


B 




<-> 

2 


Common Source 


S 




A 


Select transistor upper 


STA 




A 

4 


Control Gate upper 


CGA 




5 


Drain F6X with Select all DPCC 


D NONOl 




6 


Select transistor down 


STB 




7 


Control Gate down 


CGB 




o 

8 


Select transistor upper 


STA 




o 
y 


Control Gate upper 


CGA 




1 A 

1U 


Drain Equivalent transistor 


D NONOl 






Select transistor down 


STB 




IZ 


Control Gate down 


CGB 






Select transistor upper 


STA 




14 


Control Gate upper 


CGA 




15 


Drain F6X 


D Vias on CG 




16 


Select transistor down 


STB 




17 


Control Gate down 


CGB 




1 o 

lo 


Select transistor upper 


STA 




1 o 

iy 


Control Gate upper 


CGA 




ZU 


Drain F6X NoDPCC without Sel.Trans. 


D 




0 1 
Zl 


Select transistor down 


STB 




ii 
zz 


Control Gate down 


CGB 




n 
23 


Select transistor upper 


STA 




i/i 
24 


Control Gate upper 


CGA 




ZJ 


Drain Advanced F6X without Sel.Trans. 


D Milan NOSEL 




ZO 


Select transistor down 


STB 




27 


Control Gate down 


CGB 




28 


Select transistor unoer 


STA 




29 


Control Gate upper 


CGA 




30 


Drain Small F6X without Sel Trans. 


D Inter NOSEL 




31 


Select transistor down 


STB 




32 


Control Gate down 


CGB 





DLGCELL 13 

No self-aligned F6X Cell : Area=12.2 urn 2 W/L(sensing tr.)=0.5/0.8 W/L(select tr.)=0 8/0 8 
and the variations of the sensing transitor lenght and of the active area width 
Tunnel=0.4xl.5um, wings=ltim, source line=0.8um 



I r — , — ... 
PAD [DESCRIPTION 



WRITE on PAD Notes 
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CONFIDENTIAL 



1 
1 


Common body 


B 




9 
Z 


Common Source 


S 




a 
J 


Select transistor upper 


STA 




A 


Control Gate upper 


CGA 




c 

J 


Drain F6X L=0.8um W=0.5p.m 


D 




0 


Select transistor down 


STB 




n 


Control Gate down 


CGB 




O 


Select transistor upper 


STA 




0 


Control Gate upper 


CGA 




in 


Drain F6X L=0.9^im W=0.5jxm 


D L0.9 




ii 

.: 11 


Select transistor down 


STB 




19 
1Z 


L Control Gate down 


CGB 




1 1 


Select transistor upper 


STA 




14 


Control Gate upper 


CGA 




1^ 

1 J 


Drain F6X L=0.7jim W=0.5^m 


D L 0.7 






Select transistor down 


STB 




1 7 
1 / 


Control Gate down 


CGB 




18 


Select transistor upper 


STA 




1Q 


Control Gate upper 


CGA 




zu 


Drain F6X (std): poly2 misaligned +0.2um 


D 




91 

Z 1 


Select transistor down 


STB 




99 
ZZ 


Control Gate down 


CGB 




91 


Select transistor upper 


STA 




9/1 
Z*t 


Control Gate upper 


CGA 




9S 


Dram F6X (std): tunnel misaligned +0.2um 


D j 






Select transistor down 


STB 




27 


Control Gate down 


CGB 




28 


Select transistor upper 


STA 




29 


Control Gate upper 


CGA 




30 


Drain Equivalent Transistor L=0.8um W=0.5um 


D L 0.8 W 0.7 




31 


Select transistor down 


STB 




32 


Control Gate down 


CGB 





DLGSELECT 

Select transistors in airay dummy! 




Common body 



WRITE on PAD 



B 



Notes 
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CONFIDENTIAL 



Z. 


Common Source 


S 




1 
j 


Common Gate 


G 




A 


Select transistor W/L =10/10 






c 

D 


Select transistor W/L = 10/0.9 






/r 

o 


Select transistor W/L = 0.8/10 






1 

7 


F6X Select transistor W/L = 0.8/0.9 






Q 

o 


F6X Select transistor W/L = 0.7/0.9 






Q 


F6X Select transistor W/L = 0.9/09 






10 
l\J 


F6X Select transistor W/L = 0.8/0.8 






1 1 
1 1 


F6X Select transistor W/L = 0.8/1 .0 






19 


^oa Select transistor capa/poly distance=0.25um 




W/L=.8/9 


1 1 


*6X Select transistor capa/poly distance=0.35um 




W/L=.8/.9 


14 


roA Select transistor capa/poly distanced 45um 




W/L=.8/.9 


1 J 


rox Select transistor capa/poly distanced 15um 




W/L=.8/.9 




Advanced F6X Select transistor W/L = 0.6/0.8 






17 
1 / 


Advanced F6X Select transistor W/L = 0.5/0.8 






10 


Advanced F6X Select transistor W/L = 0.7/0.8 






1Q 


Advanced F6X Select transistor W/L = 0.6/0.7 








Advanced F6X Select transistor W/L = 0.6/0.9 






91 


Small F6X Select transistor W/L = 1.0/0.7 






ZZ 


Source Resistance "old" (1 byte) 






ZJ 


Small F6X Select transistor W/L = 0.9/0.7 






9/1 

Z^T 


Small F6X Select transistor W/L = LO/0.6 






9^ 

ZJ 


bmall F6X Select transistor W/L = 1.0/0.8 






ZP 


F6X Select transistor W/L = 1 .4/0.9 






97 
z / 


Source Resistance "standard" (I bvte) 






28 


Source Resistance "capa" (1 byte) 






29 


owi^wi uaiiMdiur no UJrL'L/ 




W/L=.8/9 


3P 


F6X Select transistor in the P-TUB 




W/L=.8/.9 


31 


Advanced F6X Select transistor in the P-TUB 




W/L=.6/.8 


32 ; 


Source Resistance with capa-implant on source 
line/Pi trenchs 







This document is an updated description of the test structures for oxide characterisa- 
tion of the test pattern ZZ33. Only TEGs A, B and C have been completely reviewed 
Two area capacitor (HVandLV, 1mm 2 area) on capa implant have been added to 
NZ_ZZ33_SPM module. 
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The following corrections have been made on the other TEGs: 

G J : m& y s been corrected as HV oxide,' natural, tub, W(A.A.)=0.4um, 

TEG F: 

-Perimeter tunnel capacitor (0.4x1. 5 H m)x24 (single array) x250 (rows) x40 (columns). . 
A-1.44e-3 cm . Perimeter on field= (2xl.5Lim)x24 (single array) x250 (rows) x40 (columns)= 
(co C l^H9 2cm d ° n field=(0 - 4x2 ^ x24 ( sm S le ^0 (rows) x40 

_ Per^eter tunnel capacitor wim half periphery (250 rows x 20 columns). Perimeter on 
ncia-iocm, A=0.9e-3 cm 

- Pad 29-30-3 1 : 1 capacitor L=lum (0.5 tunnel), W=0.4 
1 capacitor L=lum (HV oxide), W=0.4 



TEG A 



6 structures are present on this TEG. 

-The first structure is a memory array of standart F6X cells without select transistors. The ma- 

^7 u P S^E*? CeI1S ' The ™ y h3S tee Pads col,ectin g 311 * e drains, sources and 
gates of each cell. The dimensions of the cell are as follows: 

PolyLength=1.7ixm 

Active width=0.9 jam 

Tunnel window=0.5x0.5 fim 2 

Tunnel window/gate edge distanced). 15 um 

Tunnel window/capacitor implant=0. 15 um 

ont inf ^ T 11 * 1 ™*' characterisati ^- Each capacitor is made up by an array 

doneH hv^ f ° Xide regi ° n is defined in a LV 0xid * area over a substrate 

doped by the capacitor rmplant. The poly contact is taken over a field oxide square (16xi6 

m) grown m the middle of the active area of the basic structure (106x106 um 2 ). The distance 

between tunnel mask and active area mask is 2 um. 

The area of each basic structure is : 100x(102 2 -20 2 )=l 004 000 urn 2 - le-2 cm 2 
The total length of the periphery between LV and tunnel oxide is • 

100x[(4xl02)+(4x20)]=48 800 um 2 ~ 4.88e-2 cm 
With this structure also ONO can be evaluated. The total ONO area is 1 1 1215e-2 cm 2 while 
the total length of the self aligned ONO periphery is 4.668e-2 cm. M1215e2cm whJe 

- The last structure is similar to the previous ones with 5x10 basic element 
TEG A 



PAD 


STRUCTURES 


DESCRIPTION 


1 


128x64 Standart F6X Cells without select 


Source 


2 


Tunnel window=0.5x0.5 um 2 


Gate 


3 




Drain 
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\ CAP Tunnel Area le-2 cm 2 


PI 




)"■'■'■ 


N+ SUB 


( 


i CAP ONO Area l.le-2 cm 2 


P2 




1 






! 




s 


) 




1C 


l CAP Tunnel Area le-2 cm 2 


PI 


11 




N+SUB 


12 


CAP ONO Area l.le-2 cm 2 


P2 


13 












15 






16 


CAP Tunnel Area le-2 cm 2 


PI 


17 




N+SUB 


18 


CAP ONO Area 1. le-2 cm 2 


P2 


19 






20 






21 






22 


CAP Tunnel Area le-2 cm 2 


PI 


23 




N+SUB 


24 


CAP ONO Area 1. le-2 cm 2 


P2 


25 






26 






27 






28 < 


u/vr i uiiiici /vrea. je-j cm 


PI 


29 


i 


^+SUB 


30 ( 


:APONOArea5.5e-3cm 2 ] 


J 2 


31( 


jROUND ( 


3ND 


32 ( 


jROUND ( 


jND 



TEGB 



The 8 first test structures are arrays of 128x64 select transistors. Each array has three pads 
collecting all the gates, drains and sources. The active width is 1 um for all the arrays. 

Structures 9 and 11 are respectively made up by 10 and 50 basic structures already described 
in TEG A. 
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TEGB 



PAD 


STRUCTURES 


DESCRIPTION 


1 


#1 Poly length=0.9 um 


Source 


2 


#1 


Gate 


3 


#1 


Drain 


4 


#2 Poly length=l um 


Source 
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5 


#2 


Gate 


6 


#2 : 


Drain 


n 

/ 


#3 Poly length= 1 . 1 |im 


Source 


o 

8 


#3 


Gate 


9 


#3 


Drain 


10 


#4 Distance of implant capacitor over the source 


Source 


11 


#4 from the gate = 0.3 ^m 


Gate 


12 


#4 


Drain 




#5 Distance of implant capacitor over the source 


Source 


14 


#5 from the gate = 0.4 fim 


Gate 


1 J 


#5 


Drain 


10 


lis rv i. £* ■ i 

ffo Distance of implant capacitor over the source 


Source 


1 / 


#6 from the gate=0.5 Jim 


Gate 


18 


#6 


Drain 


19 


#7 Distance of implant capacitor over the source 


Source 


20 


#7 from the gate=0.6 jxm 


Gate 


21 


#7 


Drain 


22 


#8 Distance of implant capacitor over the source 


Source 


23 


#8 from the gate=0. 7 |im 


Gate 


24 


#8 


Drain 


25 


#9CAP Tunnel Area=le-3 cm2 # 9 


PI 


26 


#9 


SUB 1 


27 i 


*9 ] 


P2 


28 ) 


t^IO Polvl r^icfrir 1 


3ND 


29 






30 


*1 1 CAP Tunnel Area=5e-3 cm2 # 1 1 


SUB 


31 * 


hi 


>1 


32 * 


m 


>2 



TEG C 



In this TEG, 8 arrays of "cell like" structures (i.e. poly strip under which a tunnel region is 
openned in a LV area) are coupled with "transistor like" structures (i.e. poly strip under which 
3 a ° X o 6 f 1116 P ol y silicon S ates of "^11 like" transistor like" structures are inde- 

pendent. Both tunnel and LV oxide are grown on n+ implant capacitor. Each array is made up 
by 128x64 structures. The poly length of the "transistor like" and "cell like" structures is 1 urn 
for all the arrays. For the structure number 6, a tunnel oxide is grown und er the polysilicon 
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gate of the "transistor like" structure. The different geometries of each test structure 
mansed in table 1 : 





Active Width 


Tunnel Window 




VP**"/ 


\y- m ) 


#1 


0.6 


0.6x0.6 


#2 


0.8 


0.6x0.6 


#3 


1 


0.6x0.6 


#4 


1.2 


0.6x0.6 


#5 


1 


Active widthx0.6 


#6 : 


1 


0.3x0.3 


#7 


1 


0.4x0.4 


#8 


1 


0.5x0.5 



1 : Summary of the different geometries of each structure of TEG C 



TEG C 



PAD 


STRUCTURES 


DESCRIPTION 


' 1 


#1 tunnel oxide area defined in LV oxide : 2949 um 2 


Cell gate 


2 


#1 LV oxide area : 4915 um 2 


Transistor gate 


3 


#1 


Substrate 


4 




GND 
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5 


#2 LV oxide area : 6553.6 \im 2 


Transistor gate 


6 


#2 tunnel oxide area defined in LV oxide : 2949 urn 2 


Cell gate 


7 


#2 


Substrate 


8 




GND 


9 


#3 LV oxide area : 8192 \im 2 


Transistor gate 


10 


#3 tunnel oxide area defined in LV oxide : 2949 urn 2 


Cell gate 




#3. 


Substrate 


12 




GND 


13 


#4 LV oxide area : 9830.4 ^im 2 


Transistor gate 


14 


#4 tunnel oxide area defined in LV oxide : 2949 mm 2 


Cell gate 


15 


#4 


Substrate 


16 




GND 


17 


#5 tunnel oxide area defined in LV oxide : 4915.2 urn 2 


Cell gate 


18 


#5 LV oxide area : 4915 pm 2 


Transistor gate 


19 


#5. 


Substrate 


20 




GND 


21 


#6 tunnel oxide area defined in LV oxide : 737 urn 2 


Cell gate 


22 


#6 tunnel oxide area ; 8192 ^m 2 


Transistor gate 


23 


#6 


Substrate 


24 




GND 


25 


#7 tunnel oxide area defined in LV oxide .1310 iim 2 


Cell gate 


26 5 


W L V oxide area ; 8192 jim 2 


Transistor gate 


27 j 


¥7 


Substrate 


28 


( 


3ND 


29 i 


#8 tunnel oxide area defined in LV oxide : 2048 \im 2 ( 


Z!ell gate 


30 * 


*8 LV oxide area : 8 1 92 jim 2 


rransistor gate 


31 * 




Substrate 


32 


( 


3ND 



Part 3) 

This document is an updated description of the test structures inserted in the ESSAI1 
module dedicated to parasitic transistors characterization. 
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TEG1: reachthrough HV parasitic transistors with varying capa implant/capa implant distance 
(d). No contact to substrate. 

Pad27:d=2.5um 

Pad28:d=2um 

Pad29:d=1.75um 

Pad30:d=1.5um 

Pad31:d=1.25nm 

Pad 32: d=lum 



TEG5: interdigited HV parasitic transistors with varying capa implant/capa implant distance 
(d). No contact to substrate. Source contact^ Pad 27 TEG6. 

Pad 27: GATE 

Pad 28: d=2.5um 

Pad29:d=2nm 

Pad30:d=l,75^m 

Pad31:d=1.5um 

Pad32:d=1.25^im 



Cross Kelvin Resistors and Van der Pauw structures: 

It must be noted that for these structures the masks 735a and 745a are wrong (n+ contacts im- 
plant instead of p+ contact implant). 

TEG12: Gross Kelvin Resistor on n+ diffusion (HV nat); WYAAM 2um 
Pad 29: Ml * 
Pad 30: AA1 
Pad 30: AA2 
Pad30:M2 

TEG13: Cross Kelvin Resistor on n- diffusion (HV nat); W(AA)=1 2um 
Pad 29: Ml 
Pad 30: AA1 
Pad 30: AA2 
Pad 30: M2 

TEG14: Cross Kelvin Resistor on n- diffusion (HV nat); 1« AAn+ h AAn-- 
W(AA)=1.2um ' 
Pad 29: Ml 
Pad30:AAl 
Pad30:AA2 
, Pad30:M2 



TEG15 : Van der Pauw structure for n+ sheet resistance 



measurement 
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TEG16: Van der Pauw structure for n- sheet resistance measurement 

TEG17: Van der Pauw structure for n- sheet resistance measurement ( h AAn+,1- AA 

TEG18: Cross Kelvin Resistor on p+ diffusion (HV nat); W(AA)=1 2um 
Pad 28: N-well contact ' 
Pad 29: Ml 
Pad30:AAl 
Pad 30: AA2 
Pad30:M2 

TEG19: Cross Kelvin Resistor on p- diffusion (HV nat); W(AA)=1 2um 
Pad 29: Ml ^ ' ^ 

Pad 30: AA1 
Pad 30: AA2 
Pad 30: M2 

TEG20: Cross Kelvin Resistor on p- diffusion (HV nat): 1- AAd+ 1» AAn- 
W(AA)=1.2^m P ' P ' 

Pad 29: Ml 

Pad30:AAl 

Pad 30: AA2 

Pad30:M2 

TEG21: Van der Pauw structure for p+ sheet resistance measurement 

TEG22: Van der Pauw structure for p- sheet resistance measurement 

TEG25: Van der Pauw structure for p- sheet resistance measurement ( !• AAp+, 1- AA 
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INTRODUCTION 

In this report the electrical characterization of the first lot processed with CMOS F6X 
SP flow and the dedicated T.P.ZZ33 set of masks will be summarized. The results obtained 
from the parametric test T84 have been verified at bench on some splits. A complete electrical 
characterization of transistors has been performed on the trial which has revealed not far from 
the target values of CMOS F6X 0.5jxm technology (SmartCards/ EEPROM standalone 
memories dedicated). This work has been realized on the first lot available for the debugging 
of the new Test Pattern. 



PROCESS DESCRIPTION 

The main process steps of CMOS F6X SP flow affecting transistors performance can 
be summarized in the following way. It must be pointed out that the full drain extension 
option has been adopted for HV transistors in order to support the high internal voltage (18V) 
needed to perform the electrical programming of EEPROM standalone memories. The 
indication of the implants needed for the different kind of transistors is also given. The no-tub 
option is meaningful only for HV transistors. 



□ n-ch transistors implants 



nat LVS natnotub LVSnotub 



n n 
n n 



P-iso mask (255) 

p-iso: B 3.5E12cm' 2 180keV y y 
P-tub mask (055) 

p-well: B 1.0E13cm" 2 700 keV y y 

/ (HV&LV) LVS: B 1.5E12 cm" 2 50 keV y y 

LVS mask (355) 

2 (HV&LV) LVS: B 4.2E12 cm' 2 50 keV n y n y 

(HV&LV) anti-PT: B 4.0E12 cm" 2 140 keV n y n y 

n implant mask (615) 

(HV&LV) n LDD: P 4x(0.5E13) cm' 2 70 keV y y y y 

n implant mask (605) 

S&Dn 0 (LV): P4x(5.0E13) cm" 2 80keV y y 

S&Dn + (LV): As 4.0E15cm' 2 35 keV y y 

n + contact implant 
mask (735) 

n + contact: As 1.0E15 cm' 2 60 keV v v v v 
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□ p-ch transistors implants 

not LVS 



N-well mask (015) 



n-well: 


P31 


1.0E13 


cm" 2 


1200keV 


y 

J 


v 

J 


HV&LV n-iso: 


P31 


2.0E12 


cm" 2 


500 keV 


y 


y 


1 LVS (HV&LV): 


Bll 


1.7E12 


cm" 2 


25 keV 


y 


y 


laPT(HV&LV): 


P31 


1.0E12 


cm" 2 


180keV 


y 


y 


LVS p-ch mask (305) 














2 LVS (HV&LV): 


Bll 


2.0E12 


cm" 2 


25keV 


n 


y 


2aPT(HV&LV): 


P31 


2.0E12 


cm" 2 


180 keV 


n 


y 


p~ implant mask (645) 














pLDD: 


BF2 


I.0E13 


cm" 2 


lOOkeV 


y 


y 


p + implant mask (655) 














S&D p + (LV): 


BF2 


3.0E15 


cm" 2 


40keV 


y 


y 


p* contact implant 














mask (745) 

p* contact: 














BF2 


6.0E14 


cm" 2 


40keV 


y 


y 



□ Dopant activation 

The dopant activation has been performed by means of the following thermal treatments: 

- 1st source and drain reoxidation at 900°C, 45 min 0 2 (final thickness 170 A) 

- 2nd source and drain reoxidation at 900°C, 20 min 0 2 (final thickness 100A) 

- a first RTP (BPSG reflow) at 1050 C, 30 sec N 2 

- a second RTP (contacts) at 810 C, 30 sec N 2 



□ Oxides 

- nominal HV oxide thickness 180A, target final value 220A 

- nominal LV oxide thickness 100A, target final value 120A 

- nominal tunnel oxide thickness 60A 
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EXPERIMENTAL 

Measurements were performed on lot V729501 and results have been substantially 
confirmed by two other Single-Poly lots then available (V731895 and V733286). The 
transistor dimensions reported here on are the nominal one (I^L^, W=W no J. The following 
relation holds between nominal and on mask dimension for the ZZ33 set of masks: 

^mask ^nom 

W^-W^t 0.5um 
(O.V.=0.25um on the Active Area). 

Measurements were mainly performed using Labview programs. 



ELECTRICAL PARAMETERS 

In the following tables the electrical parameters (measured at T84) of the different 
transistors available on the T.P. ZZ33 are collected and the effect of the different implant 
trials pointed out. The trials performed mainly concern p-iso and anti-punchthrough implant 
for n-channel transistors (the last one effective only on the "LVS" ones), 1st and 2nd 
anti-punchthrough and p LDD implant for p-channel transistors. Threshold voltages, 
breakdown voltages (measured at lOnA) and saturation current (at V d =V =5V) are reported 
for square and typical transistors. 8 



Table 1. n-chHVLVS 



p-iso 


a-PT 


V t (V) 


BV(V) 


L ai (VA/Llm) 






10/10 


10/0.8 


10/10 


10/0.8 


10/10 


10/0.8 


B 3.5el2crn 2 180 keV 


no implant 


1.75 


1.78 


16.1 


16.1 


16 


1 100 


n 


B2.0el2cnV 2 140 keV 


1.80 


1.80 


13.7 


13.7 


16 


93 


ll 


B4.0el2cnV 2 140 keV 


1.80 




12.4 


12.4 


15 


85 


















no implant 


no implant 


1.7 


1.7 


19.9 


19.9 


17 


110 


H 


B2.0el2cm" 2 140 keV 


1.75 




18.4 


18.4 


16 


100 


II 


B4.0el2cm" 2 140 keV 


1.8 




14.8 


14.8 


15 


900 
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Table 2. n-ch native HV 



p-iso 


a-PT 








I^fuA/um) 






10/10 


10/0.8 


10/10 


10/0.8 


10/10 


10/0.8 




f , ■ ~ — :• m • 


r — 
























no implant 




















0.76 


0.71 


18.2 


17.8 


42 


240 



Table 3. n-ch HV LVS no-tub 



p-iso 


a-PT 


v t O0 


BV (V) 


LJuA/um) 






10/10 


10/0.8 


10/10 


10/0.8 


10/10 


10/0.8 


B 3.5el2cm' 2 180keV 


no implant 


1.5 


1.49 


17.4 


17.4 


20 


100 




B2.0el2cm' 2 140 keV 


1.6 


1.53 


14.2 


14 


20 


110 




B4.0el2cnV 2 140 keV 


1.56 




13 


13 


19 


130 


















no implant 


no implant 


1.43 


1.47 


18 


18.1 


22 


140 


« 


B2.0eI2cnv 2 140 keV 


1.5 




19.5 




21 


120 


ii 


B4Del2cm- 2 140 keV 


1.6 




16 


16.1 


20 


110 



Table 4. n-ch HV native no-tub 



p-iso 


a-PT 


V,(V) 


BV(V) 


(uA/um) 


l ' ~ T V9~ 


L_,, :; ,.,: ; .:: ; >:.,,^. : ._ ; ^ J 

U-iiu^ ^ V ill t 






1 "" -V". S" ' 

1 * ; x - • • •'„ * 

; "a» ■•4; ».•;! 


















no implant 
























19.4 




78 


360 
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Table 5. n-chLVLVS 



p-iso 


a-PT 


K 


00 


BV(V) 


L^fuA/um) 






10/10 


10/0.6 


10/10 


10/0.6 


10/10 


10/0.6 


B 3.5el2cm 2 180 keV 


no implant 


0.82 


0.8 


16.8 


12 


58 


480 




B2.0el2cm- 2 140 keV 


0.86 


0.84 


14.1 


11.1 


55 


460 












HUB 














MM 




no implant 


no implant 


0.81 


0.78 


17 


12.3 


60 


490 




B2.0el2cm- 2 140 keV 


0.83 


0.81 


18.6 


12 


58 


480 




B4.0eI2cnV 2 140 keV 


0.86 


0.84 


15.6 


11.8 


55 


460 



Table 6. n-ch native LV 



p-iso 


a-PT 


v.OO 


BV(V) 


L^ f (uA/iim) 




■ ' 

L : 






■ m Jim* 






















no implant 




















0.27 


0.25 


13.4 


10 


110 


560 



Table 7. p-chHVLVS 



I a-PT 


2 a-PT 


pLDD 


V t (V) 


BV(V) 










10/10 


10/1 


10/10 


10/1 


10/10 


10/1 


P 1.0el2cm' 2 
180 keV 


P 2.0el2cnV 2 
180 keV 


BF 2 5.0el3cnV 2 
lOOkeV 


-0.96 


-0.96 


-13.8 


-13.8 


12 


100 


' ' r - 
F.' . /J v X* \ 


[-..,' :'>■'<( : 






\ ' *•> ; 

i Vi''..-^i .X: 




























no implant 


no implant 


BF 2 5.0el3cm 2 
lOOkeV 










23 


180 


n 


11 


BF 2 1.0el3cm' 2 
lOOkeV 










24 


130 


11 


P2.0el2cnV 2 
180keV 


BF 2 5.0el3cnV 2 
lOOkeV 


-0.30 


-0.30 


-13.8 




17 


140 


ii 




BF 2 L0el3cm* 2 
lOOkeV 


-0.30 


-0.30 


-16.5 




16 


92 


ti 


P3.0el2cnV 2 
180 keV 


BF 2 5.0el3cnV 2 
lOOkeV 


-0.98 




-13.8 


-13.8 


11 


100 


Tl 




BF 2 1.0el3cnV 2 
lOOkeV 


-0.96 


-0.98 


-17.9 


-17.9 


11 


68 
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Table 8. p-ch native HV 



la-PT 


2a-PT 


pLDD 


K 


00 


BV(V) 










10/10 


10/1 


10/10 


10/1 


10/10 


10/1 


P 1.0el2cm- 2 
180 keV 




BF 2 5.0el3cm' 2 
iOOkeV 


-0.95 


-0.95 


-14 


-14 


12.5 


120 














■■■■■■■ 






1 .. 








f ^ ■ / * 




Plf 

fc&ik ... 
























no implant 




BF 2 5.0el3cnV 2 
IOOkeV 


-0.96 


-0.92 


-14.1 


-14.1 


20 


160 


n 




BF 2 1.0el3cnV 2 
IOOkeV 










20 


110 


1 <tuie ^. p-cn 


LVLVS 








la-PT 


2a-PT 


pLDD 


K 


00 


BV(V) 


L at (uA/um) 








10/10 


10/0.6 


10/10 


10/0.6 


10/10 


10/0.6 


P LOel2cm' 2 
180keV 


P 2.0el2cm- 2 
180keV 


BF 2 5.0el3 cm 2 
IOOkeV 


-0.94 




-11.2 




22.5 


380 










ill 




111 


















1 






no implant 


no implant 


BF 2 5.0el3cnV 2 
IOOkeV 










48 


390 


ti 


ti 


BF 2 1.0el3cm 2 
IOOkeV 










55 


300 


i» 


P 2.0el2 cm" 2 
180 keV 


BF 2 5.0el3cnV 2 
IOOkeV 


-0.62 




-11.5 




25 


480 






BF 2 1.0el3cin 2 
IOOkeV 


-0.62 


-0.52 


-13.0 




27 


400 


» 


P 3.0el2cm 2 
180 keV 


BF 2 5.0el3cnf 2 
IOOkeV 


-0.94 


-0.87 


-12.7 


-12.7 


22 


380 


it 




BF 2 1.0el3cm' 2 
IOOkeV 


-0.95 


-0.87 


-12.9 


-12.8 


22 


363 
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Table 10. p-ch native LV 



la-PT 


2a-PT 


pLDD 




f*9 












10/10 


10/0.6 


10/10 


10/0.6 


10/10 


10/0.6 


P L0el2cin 2 
180 keV 




BF 2 5.0el3cnV 2 
lOOkeV 


-0.91 


-0.91 


-11.4 




23 


400 


,, rT ....... , 


jT \ - - - J 

, ' -* ,' " x 

! - ! : , . ■■ ■ \ i 


















i&J^ 'J 


































no implant 




BF 2 5.0el3cnV 2 
lOOkeV 


-0.55 


-0.55 


-11.5 




31 


470 






BF 2 1.0el3cm- 2 
lOOkeV 


-0.53 


-0.45 


-13.5 




31 


340 



From the analysis of the different kind of transistors available on the Test Pattern and 
processed with F6X flow, it can be concluded that: 

□ the n-ch HV LVS transistors show an excessively high threshold voltage (1.8V) 

□ the n-ch native HV transistors, on the contrary, show reasonable threshold voltage both in 
the tub and no-tub options (approximately 0.85V and 0.3V) and breakdown voltages higher 
than 18V 5 6 

□ for the n-channel low voltage transistors both the LVS and native versions are acceptable 
(threshold voltages 0.9V and 0.3V respectively) 

□ no substantial difference can be found between threshold voltage of LVS and native 
p-channel transistors, both for high voltage and low voltage ones. For HV transistors 
breakdown voltages higher than 18V are observed in both cases. 



From these considerations, the following transistors are found acceptable as obtained from 
F6X process flow: 

- n-ch HV nat 

- n-ch HV nat no-tub 

- n-ch LV LVS 

- n-ch LV nat 

As far as p-channel transistors are considered, as it will be shown in the following, some 
marginality has been found on gate length of LV ones. For this reason the p-ch transistors 
considered to gain some degree of freedom in the design of their architecture will be: 

- p-ch HV nat 

- p-ch LV LVS ( M LVS tf 375 mask dedicated) 
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Further considerations on the effect of the different trials performed on this lot can be 
summarized as follows: 

H the negative effect induced on breakdown voltages of n-channel transistors by increasing 
doses of anti-punchthrough implants is confirmed 

B the major effect on the breakdown voltage of p-channel transistors is instead produced by 
the p LDD implant dose (the present standard has then been fixed as BF 2 lei 3 cm" 2 100 keV) 
B the 2nd LVS implant is not effective in reducing (in absolute value) the threshold voltage 
of p-channel transistors 

B p-channel HV LVS transistors show electrical parameters similar to the native ones 
B final oxide thickness on silicon: 

HV=245A 

LV=115A 

The HV oxide thickness has been then reduced on following lots of approximately 30A. 



Due to the results obtained from the T84 routine, the electrical characterization has 
been performed at bench on the transistors considered representative of F6X target and 
corresponding to the trials with "coloured" background in the above Tables. 



TRANSFER CHARACTERISTICS 

Transfer characteristics have been measured at V=100mV, both with grounded 
substrate and biasing V b up to 9V in order to take into account body effect. In Table 1 1 the 
subthreshold slope, AL and body effect coefficient y have been reported for each type of 
transistor. 

Table 11. 







SS(mV/dec) 


y(V ,/2 ) 


AL(pjn) 


n-ch HV nat 


10/10 


100.4 


1.061 


0.12 




10/0.8 


101.8 


0.919 




n-ch HV nat no-tub 


10/10 


! 85.8 


0.854 


0.14 




10/0.8 


88.4 


0.724 




n-ch LV LVS 


10/10 


92.9 


0.885 


0.05 




10/0.6 


94.0 


0.697 




n-ch LV nat 


10/10 


78.1 


0.539 


0.08 




10/1 


78.7 


0.439 




p-ch HV nat 


10/10 i 


88.4 


0.684 


0.05 




10/1 


91.7 


0.595 




p-ch LV LVS 


10/10 


79.8 


0.399 


0.05 




10/0.6 


90.8 


0.261 
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DATA ANALYSIS 

Transfer characteristics, output characteristics (V g =0, 1, 2...5V both for LV and HV) 
and breakdown curves (with grounded body, source and gate) of active transistors have been 
measured. Particular attention has been paid to minimum gate length. The data collected will 
be summarized for every kind of transistor. 



1. n-ch HVnat 

In Figs.l, 2, 3 transfer characteristics, output characteristics and breakdown curves of 
n-channel high voltage native transistors are respectively shown as function of gate length 
Output curves only refer to the "short" (W/L=10/0.8) transistor. It can be observed from 
breakdown curves that transistors with gate length up to 0.7um do not suffer from relevant 
punchthrough effect. 



Fig.l 



n-ch HV nat 




V ff (V) 
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2. n-ch HVnat no-tub 

In Figs.4, 5, 6 transfer characteristics, output characteristics and breakdown curves of 
n-channel high voltage native no-tub transistors are respectively shown. Output curves refer 
to the "short" (W7L=10/0.8) transistor. Due to the very low threshold voltage of this kind of 
transistor, a high level of subthreshold current is observed from breakdown curves. For this 
reason present data suggest that transistor gate length must be longer than \\im. 



Fig.4 



uo.o 



n-ch HV nat no-tub 
m 




Fig.5 



3.00eH>3 



n-ch HV nat no-tub 
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1.00e-03 
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Fig.6 
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In Fig.7 the body effect curves are shown for square and short high voltage native transistors, 
both in the "tub" and "no-tub" options. As expected, the body effect on the threshold voltage 
is more marked for the "tub" ones . 

Fig.7 



n-ch HV nat 

Body Effect 




0.0 -1.0 -2.0 -3.0 -4.0 -5.0 -6.0 -7.0 -8.0 -9.0 -10.0 
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3. n-ch LV LVS 



In Figs.8, 9, 10 transfer characteristics, output characteristics and breakdown curves of 
n-channel low voltage enhanced transistors are respectively shown. Output curves refer to the 
"short" (W/L=l 0/0.6) transistor. In Fig. 11 the effect of an increased dose of 
anti-punchthrough implant is shown (from B 2.0el2 cm 2 at 140 keV of Fig. 10, to B 4.0el2 
cm" 2 at 140 keV of Fig. 11). No substantial improvement is actually observed in the 
breakdown curves as function of gate length. It must be noted that a layout error has occurred 
in the Test Pattern which makes the 10/10 transistor a drain extension one. It can be identified 
from its higher breakdown voltage value. 



Fig.8 
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Fig.10 anti-PT implant: B 2.0el2 cm" 2 at 140 keV 
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Fig.ll anti-PT implant: B 4.0el2 cm' 2 at 140 keV 
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4. n-chLVnat 

In Figs.12, 13, 14 transfer characteristics, output characteristics and breakdown curves 
of n-channel low voltage native transistors are respectively shown. Output curves refer to the 
"short" (W/L=10/l) transistor. Due to the low threshold voltage of this kind of transistor, a 
high level of subthreshold current is observed from breakdown curves. For this reason present 
data suggest that transistor gate length must be longer than 0.8nm. 



Fig-12 
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Fig.14 
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In Fig. 15 the body effect curves are shown for square and short n-channel low voltage native 
and enhanced transistors. 



Fig.15 
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In Figs. 16, 17, 18 transfer characteristics, output characteristics and breakdown curves 
of p-channel high voltage native transistors are respectively shown. Output curves refer to the 
"'short" (W7L=10/1) transistor. An interesting result concerns the comparison between 
breakdown curves of this kind of transistor (Fig. 18) and the p-ch HV "LVS" one (Fig. 19). In 
both cases BV values higher than 18V are obtained with good performances as function of 
gate length. 

Fig.16 

p-ch HV nat 
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In Fig.20 the body effect curves are shown for square and short p-channel high voltage native 
transistors. 



Fig.20 
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6, p-ch LV LVS 

In Figs.21, 22, 23 transfer characteristics, output characteristics and breakdown curves 
of p-channel low voltage enhanced transistors are respectively shown. Output curves refer to 
the "short" (W/L=l 0/0.6) transistor. In Fig.24 the effect of an increased dose of p LDD 
implant is shown (from BF 2 l.OeB cm 2 at 100 keV of Fig.23, to BF 2 5.0el3 cm" 2 at 100 keV 
of Fig.24). It must be noted that the minimum gate length of this transistor appears marginal 
from breakdown curves, even with the lower p LDD implant dose (adopted as standard). This 
is a critical point which requires further work. 

Fig.21 
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Fig.23 p LDD implant: BF 2 1.0el3 cm 2 at 100 keV 
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Fig.24 p LDD implant: BF 2 5.0el3 cm" 2 at 100 keV 
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In Fig.25 the body effect curves are shown for square and short p-channel low voltage 
enhanced transistors. 



Fig.25 
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CONCLUSIONS 

A complete electrical characterization (at room temperature) of the active transistors 
available from F6X process flow has been performed. The results refer to the first lot out (SP 
process option), but they have been substantially confirmed by other two lots (T84 data). The 
electrical parameters target for F6X process have been almost obtained. Two critical points 
must now be addressed: 

□ electrical results must be confirmed by the Double-Poly process option 

□ gate length marginality of p-channel low voltage transistors has to be eliminated. 
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EXPRESS MAIL NO. EV336599045US 

TITLE: IMPROVED FIELD-EFFECT TRANSISTOR AND CORRESPONDING 

MANUFACTURING METHOD 



TECHNICAL FIELD 

The present invention relates to an improved field effect transistor, and more 
specifically to a field effect transistor having a variable doping profile. 

More specifically, the invention relates to a field effect transistor integrated 
on a semiconductor substrate with a relative active area comprising: 

- a source region and a drain region formed in the semiconductor substrate, 

- a channel region interposed between said source and drain regions and 
having a predefined nominal width. 

The invention also relates to a method of realizing a field effect transistor 
integrated on a semiconductor substrate with a relative active area having a nominal width 
comprising a source region and a drain region formed in said semiconductor substrate, a 
channel region interposed between said source and drain regions and having a predefined 
nominal width, the method comprising the steps of: 

-selectively forming a oxide layer to define said relative active area on the 
semiconductor substrate. 

In particular but not exclusively, the invention relates to a field effect 
transistor which operates at high voltages, this transistor being formed on a semiconductor 
substrate and integrated with a well of N or P type and the description which follows is 
made with reference to this field of application with the only objective of simplifying the 
description. 



PRIOR ART 

As is well known, in the manufacturing of integrated circuit devices, in 
particular EEPROM memories, that need high internal programming voltages, the need 
comes up to integrate on the same chip transistors having low threshold voltage V T and low 
body factor. 

A first known technical solution for manufacturing transistors with such 
features is that of reducing the doping of the substrate or, in the well in which these devices 



are formed. To this end "natural" transistors may be formed, that is without the use of 
additional doping implants on the semiconductor substrate where they are formed. 

Although the technical problem is resolved, this first solution presents 
various drawbacks; in fact, in order to form these transistors with a low threshold voltage, it 
is necessary to introduce at least an additional mask in the standard process flows for the 
manufacture of the CMOS transistors. For instance, with the intention of masking the 
substrate portion where these transistors need to be formed. 

Further on, to ensure the reliability of the parasitic field transistors that are 
formed between a portion of substrate in which these natural transistors are formed and a 
portion adjacent thereto, an insulating implant of P-iso (N-iso) type is usually formed on the 
entire active area, which requires a dedicated mask. 

Associated with this kind of solution are further drawbacks such as: 

- a large waste of area for guaranteeing a high enough threshold voltage of 
the parasitic transistor; and 

- the threshold voltage of the "natural" transistors is determined by the 
doping of the substrate. In advanced processes substrates with low doping (or EPI 
substrates) are used which result in threshold voltages of the "depletion" active transistor; 

- the introduction of an additional mask is necessary for performing an 
insulating implant P distinct from the P-well implant (or for differentiating the doping of 
the N-well implant in which the p-channel transistors are formed). 

To modify the threshold voltage of such natural transistors (for example in 
order to obtain V x > 0) two possibilities are given: 

- an implant dedicated to the correction of the threshold voltage, that 
however needs a further dedicated mask with the increase of the costs of manufacturing; 

- a blanket implant, that is without masking, to which, anyway, a reduction 
in the mobility of the complementary transistors (for example p-ch) is associated. 

Further on, in some applications the use of more transistors is foreseen, with 
threshold voltages which differ of a small amount (for example A V T s 100 mV), which can 
be preferably defined according to the specific application (that is of the sub-circuit in 
which the transistor is inserted). 
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According to the prior art such result can be obtained through further 
implants for the adjustment of the threshold voltage of each transistor, each one requiring 
however a dedicated mask. 

The technical problem on which the present invention is based is that of 
inventing a field effect transistor, having structural and functional characteristics that free 
the threshold voltage from the process parameters by intervening only on the structure 
layout in such a way to overcome the limitations and the drawbacks that still limit the 
transistors manufactured according to the prior art. 

SUMMARY OF THE INVENTION 

The solution idea on which the present invention is based is that of realizing 
a field effect transistor whose channel width is defined by a variable doping profile, which 
can be modified through changes in the layout of the structure. To obtain this variable 
doping profile, after the definition of the transistor active area, a mask is formed of greater 
width than the width of the active area; an external implant of doping is then carried out on 
the transistor active area. Following the side diffusion of the doping due to thermal 
treatments, the doping profile of the width of the channel region of the transistor is 
modified and hence its threshold voltage. 

Based on the solution idea, a field effect transistor of the type previously 
indicated is defined by the characterizing part of claim 1 . 

The problem is also resolved by a method of the type previously indicated 
which is defined by the characterizing part of claim 5 

The features and the advantages of the transistor according to the invention 
will become clear from the following description, of an embodiment thereof, which is 
herein given as example for illustrative and not limiting purposes with reference to the 
25 attached drawings. 



BRIEF DESCRIPTION OF THE DRAWINGS 

Figure 1 is a layout view of a portion of a semiconductor substrate on which 
a field effect transistor according to the present invention is integrated. 
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Figure 2 is a cross-sectional diagram, along the line II of Figure 1, of the 
channel of the transistor according to the invention shown in Figure 1 . 



DETAILED DESCRIPTION 

With reference to such Figures, a method is now disclosed for manufacturing 
field effect transistor 1 having a width of a channel region 5 defined by a variable doping 
profile. 

The process steps and the structures described hereinbelow do not form a 
complete process flow for the manufacture of integrated circuits. The present invention can 
be put into practice together with the techniques for manufacturing integrated circuits used 
at the moment in the field, and only those commonly used process steps which are 
necessary for the comprehension of the present invention are included. Discussion of steps 
or processes well known to those skilled in the art has been abbreviated or eliminated for 
brevity. 

The description which follows is reported with reference to a preferred 
example of embodiment with N-channel field effect transistors. For P-channel transistors, 
the types of conductivity that will be mentioned in the following shall be inverted. 

The manufacturing of this type of transistors according to the present 
invention is particularly advantageous, when they are integrated onto a semiconductor 
substrate for example of P-type, and, in order to simplify the disclosure the following 
description relates to this particular field of application. 

According to the invention, the MOS field effect transistor 1 is manufactured 
on a respective active area 8 of a predetermined nominal width W. 

Such active area 8 comprises, in a known way, a portion of a semiconductor 
substrate 4 and is delimited by a layer 7 of insulating oxide. Inside the active area 8, a 
source region 2 and a drain region 3 are separated from one another by a portion of 
substrate 4 called channel region 5. The nominal width W of the channel region 5 is equal 
to the nominal length of the active area 8. 

A floating gate region 13, formed by patterning a layer 12 of polysilicon is 
placed above the channel region 5 and is separated therefrom by means of a thin layer 1 1 of 



gate oxide. A well 10, for example of P type, is formed underneath the insulating layer 7 of 
oxide and surrounds the active area 8 of the transistor 1. 

In particular, the well 10 is implanted at a distance equal to (W M -W N ) 12 of 
the active area 8 in the direction of the width of the channel region 5, wherein W, is the 
width of a mask 9 used for realizing the implanted region 10. 

As a consequence of the side diffusion of the dopant used for forming the 
well 10, doping is obtained for the effective width W eff of the channel region 5 that varies 
with concentration starting from the edge of the well 10 (profile A in Figure 2) towards the 
center of the channel region (profiles B and C). 

In this way, a parallel configuration is obtained of a series of transistors with 
infinitesimal differences in width W at an infinitesimally different threshold voltages, the 
concentration of which progressively decreases from the edge to the center of the channel. 

The effective width W eff of the channel region 5 is also 10 function of the 
distance (W M - W N )/2 of the region 10 implanted by the active area 8. 

According to the invention, as the effective width W eff of the channel region 
5 varies, and therefore as the distance from the active region 8 varies at which the well 10 is 
formed, so varies the doping profile of the width W eff of the channel region 5 of the 
transistor, and therefore its threshold voltage V T . 

The process steps for manufacturing the transistors according to the 
invention are now described. 

On the surface of a semiconductor substrate 4 of P-type, a thick layer 7 of 
oxide is selectively formed for defining an active area 8 on which the transistor 1 is formed. 

As mentioned, such active area 8 has a nominal length that determines the 
nominal width of the channel region 5 of the transistor 1 . 

At this point, process steps are carried out in order to form the CMOS 
transistors in respective wells 10, for example of P-type, formed in the substrate 4. In a 
known way, a mask, for example of Pwell type, is formed on the semiconductor substrate 4, 
for example of P type. 

According to the invention, this Pwell mask comprises a portion 9 of mask 
that covers the active area 8. This portion 9 has a width W M at least greater than the width 
W N of the active area 8. 



Therefore an implant of P type is carried out in order to form the well 10 
with a greater concentration than that of the substrate. Advantageously, thermal processes 
are carried out in order to let the implanted dopant of P type diffuse. 

The profiles A, B and C of doping in Figure 2 illustrate the side diffusion of 
the dopant after the implantation and after the application of the thermal processes to the 
well 10. 

As a consequence of the side diffusion of the dopant used for forming the 
well 10, the doping of the effective width W eff of the channel region 5 is obtained that 
continuously varies from the edge of the well 10 towards the center of the channel region 5. 

In particular, as the implanted region is of P type, the doping profile 
increases continuously from the center of the channel region 5 up to the edge of the active 
area 8. 

Nothing prevents the implanted region 10 from being of N type; in such a 
case, the doping profile decreases with continuity from the center of the channel region 5 to 
the edge of the active area 5. 

The distance between the two profiles A that delimit the width of the 
channel obviously depends on the width W M of the mask 9. 

As the width W M of the mask 9 varies, so varies the doping profile as 
defined by the width W eff of the channel region 5 and hence the threshold voltage V T of the 
transistor 1 vary. 

The process is completed by subsequent, conventional steps, which permit to 
realize: anti-punchthrough implants, implants for the correction of threshold voltage and all 
the further implants for the correction of threshold voltage; the formation of a layer 1 1 for 
defining gate oxides; the deposition of a layer of polysilicon 12 which is afterwards shaped 
for defining the gate regions 12; the implant of source region 2 and of drain 3 which are 
doped as N-type; intermediate dielectrics; lines of metallization; layers of passivation. 

Speaking in broader terms, in order to modify the threshold voltage V T of a 
transistor 1 manufactured according to an embodiment of the invention, it is sufficient to 
add to the known steps of the manufacturing steps of CMOS transistors, a mask of bigger 
dimension than the active area 8 of the transistor 1 as a function of the desired threshold 



-7- 



voltage V T , in such a way to obtain the appropriate doping profile of the width of the 
channel. 

Further on, by manufacturing the transistors 1 with the method according to 
the invention, it is possible to form in the same integrated circuit, transistors obtained with 
5 the same sequence of implants and hence masks, but with a different doping profile for the 
channel and hence different threshold voltages V T . 

Advantageously, it is possible to obtain transistors 1 with different threshold 
voltage, even of a same first width Wl, if a circuit solution is used that allows to connect in 
parallel two or more transistors with a second width W2 smaller than the first width Wl; 
1 0 once defined the end value for the width Wl , such value can be divided in the parallel of a 
variable number of transistors, the side dimension W2 of which determines the value of the 
final threshold voltage. 

To sum up, by varying the value of the effective width W efr of the transistor 
1, its threshold voltage V T is directly varied, without modifying the process steps for 
1 5 manufacturing the CMOS transistors. 

Further on, the effective width W efr being equal, it is as well possible to 
obtain different values for the threshold voltage, by employing the parallel of more 
transistors 1. 
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CLAIMS 



1. A field effect transistor integrated on a semiconductor substrate 
having an active area, the field effect transistor comprising: 

a source region and a drain region formed in the semiconductor substrate; 

a channel region interposed between said source and drain regions having a 
predefined nominal width, characterized in that the channel region has an effective width 
defined by a variable doping profile. 

2. The field effect transistor according to claim 1, characterized in that 
the variable doping profile is one of a region implanted adjacent to the transistor. 

3. The field effect transistor according to claim 2, characterized in that 
the effective width is a function of a distance of a region implanted by the active area. 

4. The field effect transistor according to claim 1, characterized in that 
the doping profile has a minimum of concentration at a center of the channel region. 

5. The field effect transistor according to claim 1, characterized in that 
the doping profile increases with continuity from a center of the channel region to an edge 
of the active area. 

6. A method for manufacturing a field effect transistor integrated onto a 
semiconductor substrate with an active area having a nominal width the field effect 
transistor including a source region and a drain region formed in said semiconductor 
substrate, and a channel region interposed between said source and drain regions and 
having a nominal width, the method comprising the steps of: 

forming said active area on the semiconductor substrate, characterized by 
comprising the steps of: 

masking said active area with a mask of greater width than the nominal 
width of the active area; 
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implanting a dopant in the substrate around the mask in such a way that the 
channel region has an effective width defined by a variable doping profile. 

7. The method for manufacturing a field effect transistor according to 
claim 6, characterized in that said dopant implant in the substrate around the mask forms a 

5 region that determines said variable doping profile that defines the effective width of the 
channel region. 

8. The method for manufacturing a field effect transistor according to 
claim 6 characterized in that said doping profile has a minimum of concentration at the 
center of the channel region. 



10 



- 10- 



ABSTRACT 

A field effect transistor having a variable doping profile is presented. The 
5 field effect transistor is integrated on a semiconductor substrate with a respective active 
area of the substrate including a source and drain region. A channel region is interposed 
between the source and drain regions and has a predefined nominal width. The effective 
width of the channel region is defined by a variable doping profile. 

10 (figure 2) 



